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@ Novel ((bis(aryl)methylene)-1-piperldinyI)atkyl-pyrlmidinones. 

@ Novel (l-piperidinylalkyl)pyrimidinone derivatives of the 
formula 




stereochemically isomeric forms thereof, which compounds 
*2 useful In the treatment of psychosomatic disorders; phar- 
C9 maceutical compositions containing such compounds as an 
^ active ingredient and methods of preparing said compounds 

and pharmaceutical compositions. 
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NOVEL [ [BIS(ARYL)METHYLENE]-1-PIPERIDINYL]ALKYL-PYRIMIDIN0NES 



Background of the invention ; 

3-(l-Piperidinylalkyl)-4H-pyrido[l,2-a]pyrimidin-4-ones having 
the piperidine-ring substituted with an arylcarbonyl radical or a 
functional derivative thereof are described in U.S. Patent 
5 No. 4,342,870. 

(l-Piperidinyl)alkyl-5H-thlazolo[3,2-a]pyriinidin-5-ones, 
-2H,6H;-pyrimido[2,l-b] [l,3]thiazin"6-ones and -SH-thiazolo [3,2-a]- 
pyr^midln-5~ones having the piperidine-ring substituted with an 
arylcarbonyl radical or a functional derivative thereof are described 
10 in European Patent Application No. 82.200.751.4. 

[ [Bis(aryl)iiiethylene]-l-piperidinyl]alkanone derivatives are 
described in U.S. Patent No. 3,862,173. 

The compounds of the present invention differ from the 
here inabove-ci ted compounds by the substitution of the piperidine- 
15 ring or by the substitution of the [ [bis(aryl)methylene J-l- 
piperidinylJalkane moiety with a bicyclic pyrimidinone radical and by 
their useful serotonine-antagonistic properties making those 
compounds attractive in the treatment of diseases wherein serotonine 
has a non-negligible influence such as, for example, in the treatment 
20 of psychosomatic disorders. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS; 

The present invention is concerned with a novel series of 
(l-piperidinylalkyl)pyriiiiidinone derivatives which are structurally 
represented by the formula 



the possible stereochemically isomeric forms and the pharmaceutically 
5 acceptable acid-addition salts thereof, wherein: 

R is hydrogen, hydroxy or lower alkyloxy; 

R"^ is a member selected from the group consisting of hydrogen 
and lower alkyl; 

Alk is a lower alkanediyl radical; 

10 X is a member selected from the group consisting of -S-, -CH^- 

2 3 2 3 

and -C(R )=C(R )-, said R and R being each independently 

hydrogen or lower alkyl; 

A is a bivalent radical having the formula -CH«-CH--, 

4 5 ^ ^ 

-CH«-CH -CH«- or -C=C- wherein R and R are each 
2 2 2 ^ ,3 

R R^ 

15 Independently selected from the group consisting of hydrogen, halo, 
amino and lower alkyl; and 

1 2 

Ar and Ar are each independently selected from the group 
consisting of pyridinyl, thienyl and phenyl, being optionally 
substituted with halo, hydroxy, lower alkyloxy, lower alkyl and 
20 trifluoromethyl- 




(I), 
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In the foregoing definitions the term halo is generic to fluoro, 
chloro, bromo and iodo; "lower alkyl" is meant to include straight 
and branched saturated hydrocarbon radicals, having from 1 to 6 
carbon atoms, such as, for example, methyl, ethyl, 1-methylethyl, 
5 1,1-dimethylethyl, propyl, butyl, pentyl, hexyl and the like; and 
"lower alkanediyl *' is meant to include bivalent straight or branch 
chained alkanediyl radicals having from 1 to 6 carbon atoms. 



Preferred compounds within the scope of the present invention 
are those wherein Alk is an 1,2-ethanediyl radical. 



10 The most preferred compound within the scope of the present 

invent ion is 6- [ 2- [ 4- [ bi s ( 4-f luo ropheny 1 )me t hy lene ] -1-p ipe r idi ny 1 ] - 
ethyl]-7-methyl-5H-thiazolo[3,2-a]pyrimidin-5-one or a 
pharmaceutically acceptable acid addition salt thereof. 



The compounds of formula (I) can generally be prepared by 
15 reacting an appropriate reactive ester of formula (II) with an 
appropriately substituted piperidine of formula (III). In the 
reactive ester (II) A, X, R"^ and Alk are as previously described 
and W represents a reactive leaving group such as, for example, halo, 
particularly, chloro, bromo and iodo, or a sulfonyloxy group, e.g., 
20 methylsulf onyloxy, 4-me thy Iphenyl sulfonyloxy and the like. 

1 2 

In the piperidine (III) R, Ar and Ar are as previously 
described. 



•Ar 



(II) ™ 



The foregoing reaction may be carried out following standard 
N-alkylating procedures* Said reaction is preferably carried out in 
25 an appropriate reaction-inert solvent such as, for example, a lower 
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alkanol, e«g-, methanol, ethanol, propanol, butanol and the like 
alkanols; an aromatic hydrocarbon, e.g., benzene, methylbenzene , 
dimethylbenzene, and the like; an ether, e.g., 1,4-dioxane, 
1, I'-oxybispropane and the like; a ketone, e.g., 4-methyl~2- 

5 pentanone; IT,N^dimethylformamide; nitrobenzene; and the like. 

The addition of an appropriate base such as, for example, an alkali 
or earth alkaline metal carbonate or hydrogen carbonate, may be 
utilized to pick up the acid which is liberated during the course of 
the reaction- A small amount of an appropriate metal iodide, e.g., 

10 sodium or potassium iodide may be added as a reaction promo tor - 

Somewhat elevated temperatures are appropriate to enhance the rate of 
the reaction and preferably the reaction is carried out at the reflux 
temperature of the reaction mixture. 

The compounds of formula (I) can also be prepared following 
15 art— known cyclizing procedures for preparing pyrlmidin-4-ones such 
as, for example, by reacting an amine of formula (IV) with a 
cyclizing agent of formula (V) or by cyclizing a reagent of formula 
(VI) with an amine of formula (VII). 




(VII) 



In the formulas (IV), (V), (VI) and (VII) A, X, R, R"^, Alk, Ar"^ 

2 1 
20 and Ar are as previously described and L and L represent each 

independently an appropriate leaving group such as, for example, 

lower alkyloxy, hydroxy, halo, amino, mono- and di( lower alkyl) amino 

and the like. 
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Additionally, the compounds of formula (I) can also be prepared 
by cycllzing an intermediate of formula (VII) with a reagent 
of formula (VIII). 



W 
I 

A 



cyclization 

(VII) > 

reaction 



(I) 



(VIII) 



The foregoing cyclization reaction may be carried out following 
5 the same procedures as described for the preparation of (I) starting 
from (IV) and (V). 

The compounds of formula (I) wherein X is S, said compounds 
being represented by the formula (I-a), can also be prepared by 
cyclizing a 2-mercaptopyrimidinone of formula (IX) with a reagent of 
10 formula (X). 



A 

(X) 



HN JJ— Alk-rN X 



0 

(IX) 

cyclization reaction 



Ar-" 




A^^^^N^^^U-Alk-N 
(I-a) 

In (X) W has the same meaning as previously described for W. 



Ar 



The compounds of formula (I-a) wherein A is -C=C-, said 
compounds being represented by the formula (I-a-1), can also be 
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prepared by cyclizliig a 2-mercaptopyrimidiiione of formula (IX) with a 
reagent of formula (XI). 

a 

(I-a-l) 

The cyclization reaction wherein the compounds of formula (I) 
are prepared starting from (IV) and (V), (VI) and (VII), (VIII) and 

5 (VII), (X) and (IX) or (XI) and (IX) may generally be carried out by 
stirring the reactants together, if desired, in the presence of a 
suitable reaction-inert solvent such as, for example, an aliphatic-, 
alicyclic- or aromatic hydrocarbon, e.g., hexane, cyclohexane, 
benzene and the like; pyridine; NjN-dimethylforniamide and the like 

10 amides. Elevated temperatures may be appropriate to enhance the 
reaction-rate • 

In some cases it may be preferable to carry out the reaction at the 
reflux temperature of the reaction mixture. 



jj^^^^g cyclization 

5""! + (IX) ^ 

R reaction ^ 

CXI) 



The compounds of formula (I) may also be converted into each 
15 other following art-known functional group-transformation procedures. 

1 2 

For example the compounds of formula (I) wherein Ar and/or Ar 

is/are phenyl substituted by hydroxy can be converted into the 

1 2 

corresponding compounds of formula (I) wherein Ar and/or Ar 
is /are phenyl substituted by lower alkyloxy following art-known 
20 0-alkylating procedures - 

For example, compounds of formula (I) wherein Ar^ is phenyl 
substituted by hydroxy, said compounds being represented by the 
formula (I-b), can be converted into compounds of formula (I) wherein 
Ar"^ is phenyl substituted by lower alkyloxy, said compounds being 
25 represented by the formula (I-c), by reacting the former with an 
appropriate lower alkylhalide (XII) • 
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(I-b) 



lower alkylhalide (XII) 
1 R 




0-lower alkyl 



(l-c) 

Said O^alkylation reaction can conveniently be conducted In a 
suitable solvent In the presence of an appropriate base, e^g*, sodium 
hydride and the like. 



The compounds of formula (I) have basic properties and, 
5 consequently, they may be converted to their therapeutically active 
non-toxic acid addition salt forms by treatment with appropriate 
acids, such as, for example, inorganic acids, such as hydrohallc 
acid, e*g. hydrochloric, hydrobromlc and the like, and sulfuric acid, 
nitric acid, phosphoric acid and the like; or organic acids, such as, 
10 for example, acetic, propanoic, hydroxyacetic, 2-hydroxypropanoic, 
2-0X0 propanoic, propanedioic, butanedioic, (Z)-2-butenedioic, 
(E)-2-butenedlolc, 2-hydroxybutanediolc , 2, 3-dihydroxy butanedioic, 
2-hydroxy-l , 2 , 3-propane tricar boxy lie , methane sulfonic , e thane - 
sulfonic, benzenesulfonlc, 4-methylbenzenesulfonlc, cyclohexane- 
15 sulfamic, 2-hydroxybenzoic , 4-amino-2-hydroxy benzoic and the like 
acids- 

Conversely the salt form can be converted by treatment with alkali 
into the free base form. 



It is obvious from formula (I) that the compounds of the present 

20 invention wherein Alk represents an asymmetrically branched lower 
alkanediyl radical may exist under different stereochemically 
isomeric forms. 
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Each chiral center may be present in a R- and a S-configuration, 
this R- and S-notation being in correspondence with the rules 
described in R.S.Cahn, C.Ingold and V.Prelog in Angew, Chem- Int. Ed. 
Engl., 5^, 385, 511 (1966). Consequently, asyrametric compounds of formula 

5 (I) may be present in different enantiomeric forms, which may be 

separated from each other, for example, by converting the mixture of 
enantiomers into the acid addition salt form thereof with an 
optically active acid, separating the diastereomeric salts, e.g., by 
selective crystallization, and liberating the pure enantiomers by 

10 treatment with alkali. 

Pure stereochemlcally isomeric forms may also be derived from 
the corresponding pure stereochemlcally isomeric forms of the 
appropriate starting materials, provided that the reaction occurs 
stereospecif ically or highly stereoselectively. 

15 Stereochemlcally isomeric forms of the compounds of formula (I) 

are naturally intended to be embraced within the scope of the 
invention. 

A number of the intermediates and starting materials used in the 
foregoing preparations are known compounds, others may be prepared 
20 according to art-known methodologies of preparing similar compounds 
and for some of them synthetic methods are presented hereinafter. 

The intermediates of formula (11) can be prepared by converting 
the hydroxyl function of the corresponding alcohols (XIII) into a 
reactive leaving group, e.g., by reacting the alcohols (XIII) with 
25 thionyl chloride, sulfuryl chloride, phosphor pentabromide , 

phosphoryl chloride, methanesulfonyl chloride, 4-methylbenzene- 
sulfonyl chloride and the like. 




(II) 



(XIII) 
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The alcohols (XIII), used as starting materials herein, may be 
prepared following cyclization procedures which are analogous to 
those described hereinabove for the preparation of compounds of the 
formula (I). Said cyclization reactions starting from (IV) and (XIV), 
5 from (VI) and (XV) and from (VIII) and (XV) are represented in 
Scheme 1* 



(IV) 



0-C 



0-C 



N 6 
CH-Alk-OR 



(XIV) 



cyclization reaction 



(VI) 



^ r 



+ 2 
L -C- 
tl 
0 



>■ Alk-OR 
(XV) 



cyclization reaction 

(XIII) 



CVIII) 



(XV) 



cyclization reaction i 



Scheme 1 



6 '2 
As used in Scheme 1 R may be hydrogen and L may have the 

same meaning as described hereinabove for L and, additionally, 
2 

and L , when taken together, may represent a direct bond. 



10 The alcohols (XIII) wherein X is S, (Xlll-a) , may be prepared by 

the cyclization reaction of (X) with (XVI) following the same 
procedure as described hereinabove for the preparation of (I-a) 
starting from (X) and (IX). 



HS^ ^N. .R-^ 

"T Y 

(X) + HN^ JX.Alk-OH. 



(XVI) 



.R 



cyclization 



reaction 



A N\ ^'-Alk-OH 

' — ^ a 



0 

(Xlll-a) 
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The alcohols (Xlll-a) wherein A is -C=»C-, (XIII-a-1), can be 

' 4 ' 5 

prepared by the cyclization reaction of (XI) with (XVI) following the 
same procedure as described hereinabove for the preparation of 
(I-a-1) starting from (XI) and (IX). 



cyclization 



rV^S^N R^ 
rIJ^ N>. Alk-C 



(XI) + (XVI) >^Alk-OH 

reaction Fi 

0 

(XIII-a-1) 

In some cases it may be advantageous to conduct the cyclization 
reaction and the reactive ester formation reaction simultaneous ly« 



The intermediates of formula (II) wherein W is halo, said 
intermediates being represented by the formula 




(Il-a) 



can also be derived from (IV) and (XV), or (VI) and (XV), or 
10 (VIII) and (XV), or (X) and (XIV) in a direct way, by stirring and, 
if desired, heating the reactants in a suitable solvent in the 
presence of a suitable halogenating agent, e.g., phosphoryl chloride, 
thionyl chloride, phosphorpentabromide and the like. 
Optionally, said cyclizing and halogenating reaction can be carried 
15 out in acidic mediim, e.g., in the presence of hydrogen chloride, 
4-methylphenylsulfonic acid and the like acids. 

The intermediates of formula (V), (VII), (XIV) and (XV) can be 
derived from a compound having the formula (XVII), as shown in 
Scheme 2. 
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NH 0 

1 tl li 2 
R -C-CH-C-L 
I 

Alk-O-R 



, f 2 ^ 
R -C— C 



6 



0 0 

1 |i 11 
R -C-CH-C-L 



(XVII) 



L 



(XV) 



+ W-Alk-OR 




^Alk-O-R"^ 



conversion of ^C=0 
into JTC-NH 



2 

R -C-CH-C-L 

Alk-O-R^ 



(XIV) 



reactive leaving 
group formation 



+ W-Alk-W 



R 



0 0 

R-*--C-CH-C-L^ 

1 

Alk-W 



(XVIII) 



^ Ar 



W--Alk-N^^^^^ 



(XIX) 




+(III) 



-> (V) 



"conversion of ^C«0 
into ^C=NH 



II 
0 



HN-s^R- 



Ar 



L-C 
i! 
0 



1 R 
Alk-N 



Ar 



Ar 



(VII) 



Scheme 2 
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The intermediates of formula (V) can be prepared by stirring 
and, if desired, heating (XVII) with (XIX) in the presence of a 
strong base,^ e*S-9 sodium hydride, sodium methoxide and the like in a 
suitable solvent. The intermediates of formula (V) can also be 
5 prepared by reacting (XVII) with a reagent of formula W-Alk-W, as 
described for the reaction of (XVII) with (XIX) and, subsequently, 
reacting the thus obtained (XVIII) with (III) following art-known 
N-alkylating procedures* 



the reaction of (XVII) with (XIX) and, subsequently, converting the 
hydroxyl function in the thus obtained (XIV) into a reactive leaving 
-group, as described hereinabove. 

The intermediates of formula (XV) and the intermediates of formula 
15 (VII) can be derived from (XIV) respectively (V) by converting the 
carbonyl function into an imine function, which imine is in 
equilibrium with its tautomeric form. 

The intermediates of formula (III) may be prepared by reacting a 
piperidine (XX) with a ketone (XXI) following art-known Grignard- 
20 reaction procedures, subsequently dehydrating the thus prepared 

tertiary alcohol (XXII) and eliminating the protective group P from 
the thus obtained unsaturated intermediate (XXIII). 



The intermediates of formula (XVIII) may also be prepared by 

6 

10 reacting (XVII) with a reagent of formula W-Alk-OR , as described for 



R 



R 




+ Mg + 



0-C 




(XX) 



(XXI) 



(XXII) 



R 



R 



dehydration 



reaction 



P-N 



elimination 



of P 



(III) 



(XXIII) 
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The compounds of formula (I), the possible stereochemlcally 
isomeric forms and the pharmaceutically acceptable acid addition 
salts thereof combine a potent serotonin antagonistic activity with a 
high degree of specificity for the serotonin receptors in comparison 
5 with other receptors such as, for example, dopamine-, norepinephrine- 
and acetylcholine receptors. Additionally, the said compounds are 
binding selectively with the S^^receptor, this S2"notation being 
in correspondence with the terminology used in, for example. 
Molecular Pharmacology 21, 301-314 (1982). 

10 Moreover, the compounds of the present invention are 

characterized by their long duration of activity. 

The S^-antagonistic activity of the compounds of formula (I) 
their possible stereochemlcally isomeric forms and their 
pharmaceutically acceptable acid addition salts is evidenced by the 
15 experimental data obtained in the caudal artery test- 

Antagonistic activity on the effect of serotonin on the caudal artery 
of the rat. 

Caudal arteries from fasted male rats (210-235g) were used in 
the test. Two helical strips having a length of 5-6 cm and a width of 

20 2 mm- were obtained from each artery and mounted vertically in a 100 
ml organ bath containing an oxygenated Krebs-Henseleit solution. 
Submaximal contractions of the arterial strips were produced by 
adding single doses of serotonin (40 ng/ml) to the organ bath for 2 
minutes with each time an interval of 10 minutes. The amplitude of 

25 the contraction was measured before and 5 minutes after adding the 
drug. After washing out, the agonist was added again three times in 
order to see whether the contraction was restored and normalized. 
Table 1 shows the ED^^-values in ng/ml for a number of compounds of 
formula (I) and their pharmaceutically acceptable acid addition salts 

30 in the above test. In this connection the ED^^-values are the 
minimal concentrations of the concerned drugs which reduce the 
amplitude of the contraction to at least 50% of its normal value. 
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Due to their pharmacological activities the compounds of 
formula (I) , their possible stereochemically isomeric forms and 
their pharmaceutically acceptable acid-addition salts can be used in 
the treatment of a variety of diseases which are completely or 

5 predominantly caused by serotonin. More particularly, the compounds 
of the present invention may be useful in the treatment of patients 
suffering from psychosomatic disorders* 

The subject compounds have useful properties as sedating-, 
anxiolytic-, anti-agressive-, anti-stress- and muscular protectant 

10 agents and, consequently, they are useful to protect warm-blooded 
animals, for example, in stress situations. 

Moreover, the compounds of the present invention may be used in 
the treatment of a variety of complaints in which serotonin-release 
is of non-neglectible importance such as, for example, in the 

15 blocking of .serotonin-induced contractions of bronchial tissues and 
of blood vessels, arteries as well as veins* 

In view of their useful pharmacological properties the subject 
compounds may be formulated into various pharmaceutical forms for 
administration purposes. To prepare the pharmaceutical compositions 

20 of this invention, a pharmaceutically effective amount of the 
particular compound, in base or acid-addition salt form, as the 
active ingredient is combined in intimate admixture with a 
pharmaceutically acceptable carrier, which carrier may take a wide 
variety of forms depending on the form of preparation desired for 

25 administration. These pharmaceutical compositions are desirable in 
unitary dosage form suitable, preferably, for administration orally, 
rectally or by parenteral Injection. For example, in preparing the 
compositions in oral dosage form, any of the usual pharmaceutical 
media may be employed, such as, for example, water, glycols, oils, 

30 alcohols and the like in the case of oral liquid preparations such 
as suspensions, syrups, elixirs and solutions; or solid carriers 
such as starches, sugars, kaolin, lubricants, binders, 
disintegrating agents and the like in the case of powders, pills. 
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capsules and tablets. Because of their ease in administration, 
tablets and capsules represent the most advantageous oral dosage unit 
form, in which case solid pharmaceutical carriers are obiously 
employed • 

5 For parenteral compositions, the carrier will usually comprise 

sterile water, at least in large part, though other ingredients, for 
example, to aid solubility, may be included. Injectable solutions, 
for example, may be prepared in which the carrier comprises saline 
solution, glucose solution or a mixture of saline and glucose 
10 solution. Injectable suspensions may also be prepared in which case 
appropriate liquid carriers, suspending agents and the like may be 
employed. Acid addition salts of (I), due to their increased water 
solubility over the corresponding base form, are obviously more 
suitable in the preparation of aqueous compositions. 

It is especially advantageous to formulate the aforementioned 
pharmaceutical compositions in dosage unit form for ease of 
administration and uniformity of dosage. Dosage unit form as used in 
the specification and claims herein refers to physically discrete 
units suitable as unitary dosages, each unit containing a 
predetermined quantity of active ingredient calculated to produce the 
desired therapeutic effect in association with the required 
pharmaceutical carrier. 

Preferred dosage unit forms contain from 1 to 200 mg of active 
ingredient and particularly preferred dosage unit forms contain from 
5 to 100 mg of active ingredient. 

Examples of such dosage unit forms are tablets (including scored 
or coated tablets), capsules, pills, powder packets, wafers, 
injectable solutions or suspensions, teaspoonfuls, tablespoonf uls and 
the like, and segregated multiples thereof. 

30 The following formulations exemplify typical pharmaceutical 

compositions in dosage unit form suitable for systemic administration 
to animal and human subjects in accordance with the present 
invention. These examples are given to illustrate and not to limit 
the scope of the present invention. 
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ORAL DROPS: 



The following formulation provides 50 liters of an oral-drop 
solution comprising 10 mg of 6-[2-[4-[bis(4-f luorophenyl)methylene]-l- 
piperidinyl]ethyl]-7-methyl-5H-thiazolo [3,2-a]pyrimidin-5-one as the 
5 active ingredient (A.I.) per milliliter. 



10 



A.I. 500 grams 

2-hydroxypropanoic acid 0.5 liters 

sodium saccharin 1750 grams 

cocoa flavor 2.5 liters 

purified water 2.5 liters 

polyethylene glycol q.s. aq 50 liters. 



The A.I. was dissolved in the 2-hydroxypropanoic acid and 1.5 
liters of the polyethylene glycol at 60-80 °C. After cooling to 
30-40 there were added 35 liters of polyethylene glycol and the 
15 mixture was stirred well. Then there was added a solution of the 

sodium saccharin in 2.5 liters of purified water and while stirring 
there were added the cocoa flavor and polyethylene glycol q.s. ad 
volume. The resulting solution was filled 'into suitable containers* 



ORAL SOLUTION; 

20 The following formulation provides 20 liters of an oral solution 

comprising 20 mg of 6-[2-[4-[bis(4-fluorophenyl)methylene]-l- 
piperidinyl]ethyl]-7-methyl-5H-thiazolo[3,2-a]pyrimidin-5-one as the 
active ingredient (A.I.) per teaspoonful (5 milliliters). 
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A.I. 



20 grains 
10 grams 

40 grams 
12 liters 



2,3-dihydroxybutanedioic acid 



sodium saccharin 



5 



1,2, 3-propanetriol 
Sorbitol 70% solution 



3 liters 



Methyl 4-hydroxybenzoate 
Propyl 4-hydroxybenzoate 
Raspberry essence 
Gooseberry essence 



9 grams 
1 gram 



2 milliliters 



2 milliliters 



10 



Purified water q.s* ad 20 liters. 



The methyl and propyl 4-hydroxybenzoates were dissolved in 4 
liters of boiling purified water. In 3 liters of this solution were 
dissolved first the 2,3-dihydroxybutanedioic acid and thereafter the 
A.I.. The latter solution was combined with the remaining part of the 
15 former solution and the 1,2, 3-propanetriol and the sorbitol solution 
were added thereto. The sodium saccharin was dissolved in 0.5 liters 
of water and the raspberry and gposeberry essences were added. The 
latter solution was combined with the former, water was added q.s. ad 
voliame and the resulting solution was filled in suitable containers. 

20 CAPSULES ; 

The following formulation provides 1000 capsules comprising each 
20 mg of 6-[2-[4-[bis(4-f luorophenyl)methylene]-l-piperidinyl] ethyl ] - 
7-methyl-5H-thiazolo[3,2-a]pyrimidin-5-one as the active ingredient 
(A.I.). 

25 A.I. 20 grams 



30 



Magnesium s tea rate 



Lactose 



Colloidal silicon dioxide 



Sodium lauryl sulfate 



Starch 



6 grams 
56 grams 
56 grams 
0.8 grams 
1.2 grams 
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The composition was prepared by stirring the ingredients 
vigorously together. The resulting mixture was subsequently filled 
into suitable hardened gelating capsules. 

FILM-COATED TABLETS; 

5 10.000 Compressed tablets, each containing as the active 

ingredient 10 mg of 6-[2-[4-[bis(4-f luorophenyDmethylenel-l- 
piperidinyllethylJ-Z-methyl-SH-thiazolo [3, 2-a]pyrimidin-5-one, were 
prepared from the following formulation: 



Tablet core: 



10 A.I. 

Lactose 
Starch 

Polyvinylpyrrolidone (Kollidon-K90) 
Microcrystalline cellulose (Avicel) 
15 Sodium dodecyl sulfate 

Hydrogenated vegetable oil (Sterotex) 



100 grams 
570 grams 
200 grams 
10 grams 
100 grams 
5 grams 
15 grams 



Coating : 



Methyl cellulose (Methocel 60 HG) 
Ethyl cellulose (Ethocel 22 cps) 

20 1,2, 3-propanetriol 

Polyethylene glycol 6000 
Concentrated colour suspension 
(Opaspray K-1-2109) 
Polyvinylpyrrolidone 

25 Magnesium octadecanoate 



10 grams 
5 grams 

2.5 milliliters 
10 grams 

30 milliliters 
5 grams 
2-5 grams 
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Preparation of tablet core 

A mixture of the A.I., the lactose and the starch was mixed well 
and thereafter humidified with a solution of the sodium dodecyl 
sulfate and the polyvinylpyrrolidone in about 200 milliliters of 
5 water. The wet powder mixture was sieved, dried and sieved again. 
Then there was added the mlcrocrystalline cellulose and the 
hydrogenated vegetable oil .The whole was mixed well and compressed 
into tablets. 



denaturated ethanol there was added a solution of the ethyl cellulose 
in 150 milliliters of dlchloromethane. Then there were added 75 
milliliters of dlchloromethane and the 1,2,3-propanetrlol. The 
polyethylene glycol was molten and dissolved in 75 milliliters of 
15 dlchloromethane • The latter solution was added .to the foritter and then 
there were added the magnesium octadecanoate, the 

polyvinylpyrrolidone and the concentrated colour suspension and the 
whole was homogenated. 

The tablet cores were coated with the thus obtained mixture in a 
20 coating apparatus. 

INJECTABLE SOLUTION; 

The following formulation provides 1 liter of a parenteral 
solution comprising 4 mg of 6-[2-[4-[bls(4-f luorophenyl)methylene]-l- 
plperldlnyl]ethyl]-7-1nethyl-5H-thlazolo [3, 2-a]pyrlmldln-5-one as the 
25 active Ingredient (A.I.) per milliliter. 



Coating ; 



10 



To a solution of the methyl cellulose In 75 milliliters of 



Lactic acid 



A.I. 



4 grams 
4 grams 



30 



Propylene glycol 
Methyl 4-hydroxybenzoate 
Propyl 4-hydroxybenzoate 
Purified water q.s. ad 1 liter. 



0.05 grams 
1.8 grams 
0.2 grams 
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The methyl and propyl 4-hydroxybenzoates were dissolved in about 
0.5 liters of boiling water for injection. After cooling to about 
SO^'C there were added while stirring the lactic acid, the propylene 
glycol and the A.I.. The solution was cooled to room temperature and 
5 supplemented with water for injection q.s» ad volume- The solution 
was sterilized by filtration (U-S.P. XVII p. 811) and filled in 
sterile containers. 

SUPPOSITORIES: 

100 Suppositories each containing 20 mg of 6-[2-[4-[bis(4-f luoro- 
10 pheny 1 )me thylene ] -1-piperidinyl ] e thy 1 ] -7-me thy l-5H-thiazolo [ 3 , 2-a ] - 
pyrimidin~5-one as the active ingredient (A.I.) were prepared from 
the following formulations: 



A.I. 3 grams 

2,3-Dihydroxybutanedioic acid 3 grams 

15 Polyethylene glycol 400 25 milliliters 

Surfactant (Span) 12 grams 

Triglycerides (Witepsol 555) q.s. ad 300 grams. . 

The A.I. was dissolved in a solution of the 2,3-dihydroxy- 
butanedioic acid in the polyethylene glycol 400- The surfactant and 
20 the triglycerides were molten together. The latter mixture was mixed 
well with the former solution- The thus obtained mixture was poured 
onto moulds at a temperature of 37-38 **C to form the suppositories. 



In view of the usefulness of the subject compounds in the treat- 
ment of psychosomatic disorders it is evident that the present 

25 invention provides a method for treating warm-blooded animals 

suffering from psychosomatic disorders, said method comprising the 
systemic administration of a pharmaceutically effective amount of a 
compound of formula (I), a pharmaceutically acceptable acid addition 
salt or a stereochemically isomeric form thereof in admixture with a 

30 pharmaceutical carrier. 
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The following examples are Intended to illustrate but not to 
limit the scope of the present invention. Unless otherwise stated all 
parts herein are by weight and all temperatures are in the centigrade 
scale* 
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EXAMPLES 



A. Preparation of Intermediates* 
Example I 

a) A mixture of 30 parts of 4-hydroxy-2-mercapto-6-methyl- 
5-pyrimidineethanol, 25 parts of potassium carbonate, 270 

5 parts of N^,N-dime thy lace t amide and 75 parts of water was stirred 
at room temperature and 36 parts of 1,3-dlbromopropane were added 
at once: temperature rose to 50'' C« The whole was stirred overnight 
at room temperature* The reaction mixture was evaporated and water 
was added to the residue* The solid product was washed with water 

10 and dried in vacuo at 100**C, yielding 21 parts (58%) of 3,4-di- 

hydro-7- ( 2-hydroxyethyl ) -8-me thy 1-2H , 6H-pyrimido [ 2 , 1-b 1 [ 1 , 3 ] t hiazin- 

5- one; mp. 155°C (intermediate 1)- 

b) A mixture of 20 parts of 3, 4-dihydro-7-( 2-hydroxyethyl) - 
8-methyl-2H,6H-pyrimido[2,l-b] [l,3]thiazin-6-one, 50 parts of 

15 acetic acid and 180 parts of a hydrobromic acid solution 67% in 
acetic acid was stirred and heated to reflux. Stirring was 
continued overnight at reflux temperature. The reaction mixture 
was evaporated and the solid residue was triturated in 
2-propanone* The product was filtered off and dried, yielding 24 

20 parts (100%) of 7-(2-bromoethyl)-3,4-dihydro-8-methyl-2H,6H- 
pyrimido[2,l-b] [l,3]thiazin-6-one monohydrobromlde; mp. 215**C 
(intermediate 2). 

Example II 

a) To a stirred solution of 40 parts of sodium hydroxide in 
25 500 parts of water were added 400 parts of 2-propanol. In this 
mixture were dissolved 186.23 parts of 4-hydroxy-2-mercapto- 

6- methyl-5-pyrimidineethanol. The resulting solution was added 
dropwise, during a 2.66 hours period, to a stirred and refluxing 
mixture of 210 parts of sodium hydrogen carbonate, 1635 parts of 

30 1,2-dibromoethane and 1600 parts of 2-propanol. Upon completion, 
stirring was continued for 2 hours at reflux temperature. The 
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reaction mixture was cooled to room temperature and the solvent 
was evaporated. The residue was stirred three times in 750 partsof 
trichloromethane at room temperature. The trlchloromethane- 
phases were evaporated and the residue was crystallized from 300 

5 parts of a mixture of trichloromethane and methanol (85:15 by 
volume) and 100 parts of hexane. The product was filtered off, 
washed with 2,2 '-oxybispropane and dried in vacuo for 3 hours at 
eO^'C, yielding 51 parts of 2,3"-dihydro-6-(2-hydroxyethyl)-7- 
methyl-5H;-"thiazolo[3,2-a]pyrimidin-5-one.The mother-liquor was 

10 purified by column-chroma tog raphy over silica gel using a mixture 
of trichloromethane and methanol (90:10 by volume) as eluent. The 
pure fractions were collected and the eluent was evaporated. The 
residue was boiled in 50 parts of a mixture of trichloromethane 
and methanol (85:15 by volume). After the addition of 50 parts of 

15 hexane, the whole was stirred to room temperature. The product was 
filtered off, washed with 2,2'-oxybispropane and dried, yielding 
17 parts of 2,3-dihydro-6-(2-hydroxyethyl)-7-methyl-5H- 
thiazolo [ 3 , 2-a ] pyrimidln-5-one . 

Total yield: 68 parts of 2,3-dihydro-6-(2-hydroxyethyl)- 
20 7-methyl-5H- thiazolo[3,2-a]pyrimidin-5-one; mp. 148. 7°C 
(intermediate 3). 

b) To 79.6 parts of 2, 3-dihydro-6•"(2-hydroxyethyl)- 
7-methyl-5H-thiazolo[3,2-a]pyrimidin-5-one were added dropwlse 
successively 95 parts of acetic acid and 303 parts of a 
25 hydrobromlc acid solution 30% in acetic acid at a temperature 
below 45 ^C. Upon completion, the whole was heated to reflux and 
stirring was continued for 17.25 hours at reflux temperature. The 
reaction mixture was cooled to room temperature. The precipitated 
product was filtered off and stirred in 152 parts of 2-propanol. 
30 The product was filtered off, washed with 40 parts of 2-propanol, 
dried in vacuo at SO^'G and re crystallized from methanol, yielding 
102.3 parts of 6-(2-bromoethyl)-2,3-dihydro-7-methyl-5H-thiazolo 
[3,2-a]pyrimidin-5-one mono hydro bromide ; mp. 237.2''C 
(intermediate 4). 
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Example III 

A mixture of 50 parts of 2-thiazolamine , 76 parts of 
3-acetyl-4,5- dihydro-2(3H)-furanone, 1.2 parts of concentrate 
hydrochloric acid and 270 parts of methylbenzene was stirred and 

5 refluxed for 2 hours using a water-separator. The reaction mixture 
was cooled and 340 parts of phosphoryl chloride were added at a 
temperature between 20 and 30 *C. The whole was heated slowly to 
100-110 °C and stirring was continued for 2 hours at this 
temperature. The reaction mixture was evaporated and the residue 

10 was poured onto a mixture of crushed ice and ammonium hydroxide. 
The product was extracted with trichloromethane. The extract was 
dried, filtered and evaporated. The residue was purified by 
coltimn-chromatography over silica gel using a mixture of trichloro- 
methane and methanol (95:5 by volume) as eluent. The pure 

15 fractions were collected and the eluent was evaporated. The 
residue was crystallized from a mixture of 2-propanol and 
l,l*-oxybisethane, yielding 36 parts of 6-(2-chloroethyl)-7-methyl- 
5H-thiazolo[3,2-alpyTimidin-5-one (intermediate 5). 

Example IV 

20 A mixture of 30 parts of 4-hydroxy-2-mercapto-6-methyl-5- 

pyrimidineethanol, 6.8 parts of sodium hydroxide, 15 parts of 
sodium hydrogen carbonate and 100 parts of 2-propanone was stirred 
at room temperature and there were added 180 parts of tetra- 
hydrofuran and 170 parts of water. Then there were added at once 

25 25 parts of 3-chloro-2-butanone and 0.2 parts of N,N,N~triethyl- 
benzenemethanaminium chloride and the whole was stirred and heated 
for 1 hour at 60*^0. Stirring was continued overnight at room 
temperature. The reaction mixture was filtered and the filtrate 
was salted out. The organic phase was separated, dried, filtered 

30 and evaporated, yielding 36 parts of 5-(2-hydroxyethyl)-6- 

methyl-2--[(l-methyl-2-oxopropyl)thio]-4(3H)-pyrimidinone as an 

oily residue (intermediate 6) . 
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A mixture of 36 parts of 5-(2-hydroxyethyl)-6-methyl-2- 
[(l-methyl-2--oxopropyl)th±o]-4(3H)-pyrimidinone and 240 parts of a- 
hydrobromic acid solution 60% in acetic acid was stirred and 
heated for 4 hours at 90**C« The reaction mixture was evaporated 
5 and the residue was suspended in 400 parts of 2-propanone. The 

solid product was filtered off, washed with 2-propanone and dried, 
yielding 44 parts of 6-(2-bromoethyl)-2,3,7-trimethyl-5H- 
thiazolo[3,2-a]pyrimidin-5-one monohydrobromide ; mp« 172°C 
(intermediate 7) • 

10 Example V 

A mixture of 90 parts of 5-nitro-2-pyridinamine, 90 parts of 
3-acetyl-4,5-dihydro-2(3H)-furanone and 810 parts of methylbenzene 
was stirred at room temperature. 510 Parts of phosphoryl chloride 
were added dropwise during a 1 hour-period: the temperature rose 

15 to 40''C. The reaction mixture was heated slowly to reflux and the 
whole was stirred and refluxed for 5 hours. The solvent, was 
evaporated* The hot residue was poured onto a mixture of crushed 
ice and ammonium hydroxide. After stirring for 30 minutes, the 
product was extracted with trichlorome thane. The extract was 

20 dried, filtered and evaporated. The residue was purified by column- 
chroma tography over silica gel using a mixture of trichlorome thane 
and methanol (97:3 by volume) as eluent. The pure fractions were 
collected and the eluent was evaporated. The residue was 
crystallized from 2,2'-oxybispropane, yielding 54.8 parts of 

25 3-( 2-chloroethyl)-2-methy 1-7-ni tro-4H-pyrido [ 1 , 2-a ] pyrimidin-4-one ; 
mp. 170*'C (intermediate 8). 

A mixture of 40 parts of 3-(2-chloroethyl)-2-methyl-7-nitro- 
4H-pyrido[l,2-a]pyrimidin-4-one and 240 parts of methanol was 
hydrogenated at normal pressure and at room temperature with 0.5 

30 parts of platinum oxide. After the calculated amount of hydrogen 
was taken up, the catalyst was filtered off and the filtrate was 
evaporated. The residue was purified by column-chromatography over 
silica gel using a mixture of trichloromethane and methanol (95:5 
by volume) as eluent. The pure fractions were collected and the 

35 eluent was evaporated. The residue was converted into the 
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hydrochloride salt in acetonitrile and 2-propanol, The salt was 
filtered off and dissolved in water while heating. The solution 
was treated with activated charcoal. The latter was filtered off 
over Hyflo and the filter-cake was washed with water. The filtrate 
5 was stirred in a dilute ammonium hydroxide solution. The 

precipitated product was filtered off, washed with water and with 
petroleumether, and dried, yielding 19,4 parts of 7-amino-3~C2- 
chloroethyl)-2-methyl-4H-pyrido[l,2-a]pyrimidin-4~one; mp. 185**C 
(intermediate 9). 

10 Example VI 

a) To a stirred and refluxlng Grignard complex previously 
prepared starting from 112.2 parts of l~bromo-4-methoxy benzene, 15 
parts of magnesium and 540 parts of tetrahydrofuran was added 
dropwise a solution of 84 parts of ethyl 4-(4-f luoro benzoyl )-l- 

15 piperidinecarboxylate in 360 parts of tetrahydrofuran. Upon 

completion, stirring was continued for 2 hours at reflux. After 
cooling to 10**C, the reaction mixture was poured onto a mixture of 
300 parts of crushed ice and 40 parts of acetic acid. The whole 
was stirred for 5 minutes. 360 Parts of methylbenzene were added. 

20 The organic layer was separated, dried, filtered and evaporated, 
yielding 100 parts of ethyl 4-[(4-f luorophenyl)hydroxy- 
(4-methoxyphenyl)-methyl]-l-piperidinecarboxylate as an oily 
residue (intermediate 10) • 

b) A mixture of 100 parts of ethyl 4-[(4-f luorophenyl)- 
25 hydroxy ( 4-methoxy phenyl )me thy 1 J-l-piperidinecarboxylate , 1200 

parts of concentrate hydrochloric acid and 160 parts of ethanol 
was stirred and refluxed for 24 hours. Gaseous hydrogen chloride 
was introduced till saturation and the whole was further stirred 
and refluxed for 64 hours. The reaction mixture was evaporated and 
30 the oily residue was dissolved in 1000 parts of water while 

heating. After cooling, the solution "was washed twice with 210 
parts of 1, I'-oxybise thane and alkalized with ammonium hydroxide. 
The precipitated product was filtered off and suspended in 160 
parts of acetonitrile. The product was filtered off and suspended 
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twice in 80 parts of methanol, yielding, after drying, 44.4 parts 
(52%) of 4- [(4-fluorophenyl)(4-piperidinylidene)methyl] phenol; mp- 
260°C (intermediate 11). 

Example VII 

5 a) To a stirred and refluxing Grignard-complex, previously 

prepared starting from 70 parts of l-bromo-4-fluoro benzene and 10 
parts of magnesium in 270 parts of tetrahydrofuran, was added 
dropwise a solution of 25 parts of ethyl 1— (phenylmethyl)— 4— 
piperidinecarboxylate in 90 parts of tetrahydrofuran. Upon 

10 completion, stirring was continued for 2 hours at reflux 

temperature. The reaction mixture was cooled and poured onto a 
saturate ammonium chloride solution. The organic phase was 
separated, dried, filtered and evaporated, yielding 40 parts of 
a, a-bis(4-f luoro phenyl )-l-(phenylmethyl)-4-piperidinemethanol as a 

15 residue (intermediate 12). 

b) A mixture of 40 parts of a ,a •"bis(4-f luorophenyl)~l- 
(phenylmethyl)~4-piperidinemethanol, 120 parts of a hydrochloric 
acid solution and 50 parts of acetic acid was stirred and refluxed 
for 2 hours. The reaction mixture was cooled and water and 

20 methylbenzene were added: three layers were obtained. The two 
supernatant phases were separated and treated with ammonium 
hydroxide. The organic phase was separated, dried, filtered and 
evaporated. The residue was crystallized from 2,2'-oxybis- 
propane, yielding 26 parts of 4- [bis(4-f luorophenyl)methylene]- 
25 l-(phenylmethyl)piperidine (intermediate 13). 

c) A mixture of 1.6 parts of 4-[bis(4-f luorophenyl)- 
methylene]-l-(phenylmethyl)piperidine and 80 parts of methanol was 
hydrogenated at normal pressure and at room temperature with 1 
part of rhodium-on-charcoal catalyst 5%. After the calculated 

30 amount of hydrogen was taken up, the catalyst was filtered off and 
the filtrate was evaporated, yielding 1.2 parts of 
4-[bis(4-fluorophenyl)methylene]piperidine as a residue 
(intermediate 14). 
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Example VIII 

To a stirred and warm (40**C) mixture of 600 parts of 
bromobenzene and 223 parts of aluminum chloride were added 
portionwise 168*8 parts of l-acetyl-4-piperidinecarbonyl chloride. 

5 Upon completion, stirring was continued for 1 hour at SO^C and 
overnight at room temperature • The reaction mixture was poured 
onto a mixture of 1500 parts of crushed ice and hydrogen chloride. 
The whole was stirred thoroughly. The precipitated product was 
filtered off, washed with 2,2'-oxybispropane and dissolved in a 

10 mixture of 2250 parts of trichloromethane and 200 parts of water. 
The layers were separated* The organic layer was dried, filtered 
and evaporated. The solid residue was suspended in 280 parts of 
2,2*-oxybispropane. The product was filtered off and dried, 
yielding 94 parts (34%) of l'-acetyl-4-( 4-b romo benzoyl) pipe ridine; 

15 mp. 120 **C (intermediate 15). 

To a stirred and refluxing Grignard-complex previously 
prepared starting from 52.5 parts of l-bromo-4-fluorobenzene, 7.5 
parts of magnesium and 216 parts of tetrahydrofuran was added 
dropwise a solution of 94 parts of l-acetyl-4-(4-bromo- 

20 benzoyl) piperidine in 450 parts of tetrahydrofuran. Upon 

completion, stirring was continued for 5 hours at reflux. The 
reaction mixture was cooled, poured onto a mixture of 300 parts of 
crushed ice and 40 parts of acetic acid and stirred for 15 
minutes. 450 Parts of methylbenzene were added. The organic layer 

25 was separated, dried, filtered and evaporated. The residue was 
taken up in methylbenzene and the whole was evaporated. The 
residue was purified by column-chromatography over silica gel 
using a mixture of trichloromethane and methanol (90:10 by volume) 
as eluent. The pure fractions were collected and the eluent was 

30 evaporated, yielding 75 parts of l-acetyl-i(-'(4-bromo- 

phenyl)-0\-(4-fluorophenyl)-4-piperidinemethanol as a residue 
(intermediate 16) . 
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A mixture of 75 parts of 1-acetyl- a -(4~broTnophenyl)- a - 
(4-f luorophenyl)-4-piperldinemethanol, 600 parts of concentrate 
hydrochloric acid and 80 parts of ethanol was stirred and refluxed 
for 18 hours. The reaction mixture was evaporated. 500 Parts of 

5 water were added to the residue. The solution was treated with 

ammonium hydroxide. The product was extracted twice with 375 parts 
of trichlorome thane. The combined organic layers were washed with 
100 parts of water, dried, filtered and evaporated. The oily 
residue was purified by column-chromatography over silica gel 

10 using a mixture of trichloromethane and methanol (90:10 by 

volume), saturated with ammonia, as eluent. The pure fractions 
were collected and the eluent was evaporated. The residue was 
converted into the hydrochloride salt in 2-propanol. The whole was 
evaporated. The residue solidified in 80 parts of acetonitrile. 

15 The product was filtered off (filtrate I was set aside) and 

crystallized from 160 parts of acetonitrile at 0^*0. The product 
was filtered off (filtrate II was set aside) and dried, yielding 
36 parts of 4-[(4-bromophenyl)(4-f luorophenyl)methylene]~ 
piperidine hydrochloride. 

20 Filtrate I and filtrate II which were set aside (see above), were 
concentrated to a volume of 40 parts. The concentrate was allowed 
to crystallize. The product was filtered off and dried, yielding 4 
parts of 4-[ (4-bromophenyl) (4-f luorophenyl)methylene]piperidine 
hydrochloride . 

25 Total yield: 40 parts (75%) of 4-[ (4-bromophenyl) (4-f luorophenyl)- 
methylene]piperidine hydrochloride (intermediate 17). 

Example IX 

To a stirred and cooled Grignard-complex previously prepared 
starting from a mixture of 134 parts of 4-chloro-l-methyl- 
30 piperidine, 25 parts of magnesium and 652.5 parts of tetrahydro- 
furan was added dropwise a solution of 170 parts of (4-fluoro- 
phenyl) (3-pyridinyl)methanone in 405 parts of tetrahydrofuran at a 
temperature between 10-20*^0. Upon completion, stirring was 
continued for 1 hour at room temperature and for 30 minutes at 
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minutes at reflux. After cooling, the whole was decomposed by 
pouring onto a mixture of crushed ice and ammonium chloride. 270 
Parts of methylbenzene were added. The organic layer was 
separated, dried, filtered and evaporated. The residue was boiled 

5 in acetonitrile with activated charcoal. The latter was filtered 
off over Hyflo and the filtrate was evaporated, yielding 240 parts 
(95%) of ^-(4-f luorophenyl)-0(-(l-Tttethyl-4-piperidinyl)-3- 
pyridinemethanol as a residue (intermediate 18} • 

A mixture of 240 parts of 0( -(4-fluorophenyl)-^-(l"nlethyl-4- 
10 piperidinyl)-3-"pyridinemethanol and 900 parts of a hydrobromic 
acid solution 48% in water was stirred and ref luxed for 1 hour. 
The whole was concentrated to one third of its volume. The 
concentrate was treated with a sodium hydroxide solution. The 
product was extracted with 4-methyl-2-pentanone. The extract was 

15 dried, filtered and evaporated. The residue was purified by 
column-chromatography over silica gel using a mixture of 
trichlorome thane and methanol (90:10 by volume), saturated with 
ammonia, as eluent. The pure fractions were collected and the 
eluent was evaporated. The residue was crystallized from a mixture 

20 of petroleumether and a small amount of 2,2'-oxybis- 

propane (10:1 by volume). The product was filtered off and dried, 
yielding 112.5 parts (48%) of 3-[(4-f luorophenyl)(l-methyl-4- 
piperidinylidene)methyl]pyridine; mp. 93.1*C (intermediate 19). 

To a stirred solution of 180 parts of ethyl carbonochloridate 

25 in 600 parts of trichloromethane was added dropwise a solution of 
110 parts of 3-[(4-f luorophenyl)(l-methyl-4-piperidinylidene)- 
methyl]pyridine in 600 parts of trichloromethane. Upon completion, 
the whole was heated till reflux and stirring at reflux was 
continued for 16 hours. The reaction mixture was evaporated. The 

30 residue was stirred in water and the whole was alkalized with a 
sodium hydroxide solution. The product was extracted with 
4-methyl-2-pentanone. The extract was dried, filtered and 
evaporated, yielding 100 parts (75%) of ethyl 
4-. [ (4-f luorophenyl) (3-pyridinyl)methylene]-l-piperidine- 

35 carboxylate as a residue (intermediate 20). 
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A mixture of 100 parts of ethyl 4~[(4-f luorophenyl)(3-pyri- 
dlnyl)methylene]-l-piperidinecarboxylate and 375 parts of a 
hydro bromic acid solution 48% was stirred and refluxed for 3 
hours* The reaction mixture was evaporated. The residue was washed 

5 with 2,2 '-oxybispropane. The latter was decanted, the residue was 
stirred in water and the whole was alkalized with a sodium 
hydroxide solution* The product was extracted with trichloro- 
methane. The extract was dried, filtered and evaporated. The 
residue was purified by column-chromatography (2x) over silica 

10 gel using a mixture of trlchlorome thane and methanol, saturated 
with ammonia, (80:20 by volume) as eluent. The main fraction was 
collected and the eluent was evaporated, yielding 30 parts (37%) 
of 3~[(4-fluorophenyl)(4-piperidinylidene)methyl]pyrldine as a 

15 residue (intermediate 21). 

Following the same procedure and starting from the 
corresponding starting materials there was also prepared: 

4-[(4-fluorophenyl)(2-thienyl)methylene]piperidine 
(intermediate 22). 

20 Example X 

To a stirred solution of 50.9 parts of a >a'"bis(4-f luoro- 
phenyl ) -1 , 2 , 3 , 6-te trahydro-l-( phenylme thy 1') -4-pyridinemethanol in 
270 parts of tetrahydrof uran were added 750 parts of a hydro- 
chloric acid solution IN. The whole was stirred first for 7 hours 

25 at reflux temperature and then for 8 hours at room temperature. 
The precipitated product was filtered off and set aside. The 
filtrate was evaporated till all traces of tetrahydrof uran were 
removed. After cooling, the solid precipitated product was 
filtered off and suspended, together with the precipitated product 

30 which was set aside (see above), in 80 parts of acetonitrile. The 
product was filtered off and stirred in 40 parts of acetonitrile 
while heating. After cooling to 10 "C, the product was filtered off 
and dried, yielding 32.6 parts (58.7%) of 4-[bis(4~f luorophenyl)- 
methylene] -l-(phenylmethyl)-3-piperidinol hydrochloride; mp. 

35 266**C. (intermediate 23). 
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A mixture of 27.8 parts of 4-[bis(4-fluorophenyl)iflethylene]-' 
l-(pheaylmethyl)-3-piperidinol hydrochloride and 200 parts of 
methanol was hydrogenated at normal pressure and at room 
temperature with 3 parts of palladium-on-charcoal catalyst 10%. 

5 After the calculated amount of hydrogen was taken up, the catalyst 
was filtered off and the filtrate was evaporated* The residue was 
suspended in 80 parts of acetonitrile* The product was filtered 
off and dried, yielding 21.9 parts (100%) of 4-[bis(4-f luoro- 
phenyl)methylene ] -3-piperidinol hydrochloride ;mp .>260** C 

10 (intermediate 24). 

Example XI 

To a stirred and cooled (ice-bath) solution of 141.5 parts of 
4-pyridinecarbonyl chloride hydrochloride in 400 parts of 
fluoro benzene were added portionwise 399 parts of aluminum 

15 chloride. Upon completion, the whole was slowly heated to reflux 
and stirring at refltix was continued for 6 hours. The reaction 
mixture is cooled, poured onto crushed ice and acidified with 240 
parts of a hydrochloric acid solution ION. The layers were 
separated. The acid aqueous phase was washed twice with 180 parts 

20 of methylbenzene and strongly alkalized with a sodium hydroxide 
solution 60%. The product was extracted three times with 
dichloromethane. The combined extracts were dried, filtered and 
evaporated. The residue was dissolved in 900 parts of methyl- 
benzene and the solution was treated with activated charcoal. 

25 The latter was filtered off and the filtrate was evaporated. The 
residue was crystallized from 2,2*-oxybispropane, yielding 152 
parts (75.5%) of (4-f luorophenyl)(4-pyridinyl)methanone; mp. 
85.5*'C (intermediate 25). 

A Grignard-complex was previously prepared starting from 

30 22.75 parts of l-bromo-4-f luoro benzene , 3.2 parts of magnesium and 
45 parts of anhydrous tetrahydrofuran. The whole was cooled in 
2-propanone/C02 to a temperature of -20 to -25 °C. A solution of 
20.1 parts of (4-f luorophenyl)(4-pyridinyl)methanone in 45 parts 
of anhydrous methylbenzene was added dropwise, during a 30 
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minutes-period, at -20**C. Upon completion, the whole was stirred 
overnight at room temperature. After cooling to O'^C, the reaction 
mixture was decomposed by the dropwise addition of 50 parts of 
acetic acid. After stirring for 1 hour at room temperature, the 

5 precipitated product was filtered off and set aside. From the 

filtrate, the organic layer was separated, washed with 50 parts of 
water, dried, filtered and evaporated* The solid residue and the 
precipitated product, which was set aside (see above), were washed 
with water and distilled azeo tropically with 180 parts of 

10 methylbenzene. The solid distillate was suspended in 80 parts of 
acetonitrile. The product was filtered off and dried, yielding 28 
parts (94%) of a >a-bis(4-f luorophenyl)-4-pyridinemethanol 
(intermediate 26). 

To a stirred mixture of 89.2 parts of a ,a-bis(4-f luoro- 

15 phenyl)-4-pyridinemethanol and 720 parts of acetonitrile were 
added dropwise 56.5 parts of (bromomethyl) benzene at reflux 
temperature. Upon completion, stirring was continued for 22 hours 
at reflux. The reaction mixture was allowed to stand over week-end 
at room temperature. The product was filtered off and set aside. 

20 The filtrate was concentrated to a volume of 50 parts. The product 
was allowed to crystallize. It was filtered off and washed, 
together with the product which was set aside (see above), with 
2,2'-oxybispropane and dried, yielding 139.5 parts (99.2%) of 
4- [ bis ( 4-f luorophenyl)hydroxymethy 1 ] -l-(phenylmethyl)pyridinium 

25 bromide (intermediate 27). 

To a stirred solution of 140.5 parts of 4-[bis(4-f luoro- 
phenyl)hydroxymethyl]-l-(phenylmethyl)pyridinium bromide in 640 
parts of methanol were added portionwise, during a 2 hours-period, 

30 15.1 parts of sodium boro hydride at room temperature (cooling in 
ice-water was necessary) • Upon completion, the whole was stirred 
and refluxed for 30 minutes- After cooling to room temperature, 
800 parts of water were added. The whole was allowed to stand 
overnight. The reaction mixture was evaporated till all traces of 
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methanol were removed. 1040 Farts of dichlorome thane were added. 
The layers were separated. The organic layer was washed with 200 
parts of water, dried, filtered and evaporated. The residue was 
taken up in dry methylbenzene and the whole was evaporated, 

5 yielding 111 parts (94-5%) of X,^-bis(4-f luorophenyl)-l,2,3,6- 
tet^ahydro-l--(phenylmethyl)-4-pyridinemethanol as an oily residue 
(intermediate 28). 

A mixture of 50.9 parts of ^,0Cbis(4-f luorophenyl)-l,2,3,6- 
tetrahydro-l-(phenylmethyl)-4-pyridinemethanol, 320 parts of 

10 methanol and 800 parts of a hydrochloric acid solution IN was 
stirred first for 3 hours at reflux temperature and then for 56 
hours at room temperature. The whole was evaporated till all 
traces of methanol were removed. The free base was liberated with 
ammonium hydroxide. The product was extracted with 1040 parts of 

15 dichlorome thane. The extract was washed with 100 parts of water, 
dried, filtered and evaporated. The residue was dissolved in 270 
parts of N,N-dimethylformamide. The whole was heated to 60^C. 2.5 
Parts of a soditmi hydride dispersion 50% were added at 80°C. After 
stirring for 1 hour at 80 °C, the mixture was cooled to room 

20 temperature. 9 Parts of iodomethane were added dropwise. Upon 
completion, the whole was stirred and heated for 30 minutes at 
40**C. After cooling, the reaction mixture was poured onto 2000 
parts of ice-water. The product was extracted twice with 450 parts 
of methylbenzene. The combined extracts were dried, filtered and 

25 evaporated. The oily residue was purified by column-chromatography 
over silica gel using a mixture of trichlorome thane and methanol 
(98:2 by volume) as eluent. The pure fractions were collected and 
the eluent was evaporated, yielding 29.6 parts (57%) of 
4- [ bi s ( 4-f luo ropheny 1 )me thy lene J -3-me t hoxy-1- ( pheny 1- 

30 methyl) piperidine as a residue (intermediate 29). 

A mixture of 29.6 parts of 4-[bis(4-f luorophenyl)IIlethylene]- 
3-methoxy-l-(phenylmethyl)piperidine and 200 parts of methanol was 
hydrogenated at normal pressure and at room temperature with 2 
parts of palladiumr-on-charcoal catalyst 10%. After the calculated 

35 amount of hydrogen was taken up, the catalyst was filtered off and 
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the filtrate was evaporated. The residue was purified by column- 
chromatography over silica gel using first a mixture of trichloro- 
me thane and methanol (90:10 by volume) and then a mixture of 
trichloromethane and methanol (80:20 by volume), saturated with 

5 ammonia, as eluent. The pure fractions were collected and the 
eluent was evaporated. The residue was converted into the 
hydrochloride salt in 2-propanol. The whole was evaporated. The 
oily residue was solidified in 70 parts of l,l'-oxybise thane. The 
product was filtered off and dried, yielding 16.3 parts (63.4%) of 

10 4-[bls(4-fluorophenyl)methylene]-3-methoxypiperidine hydrochloride 
(intermediate 30). 

Example XII 

To a stirred and refluxing Grignard-complex, previously 
prepared starting from 15 parts of magnesium, 112.2 parts of 

15 l-bromo"4-Tnethoxybenzene and 540 parts of tetrahydrofuran, was 
added dropwise a solution of 80 parts of ethyl 4-benzoyl~l- 
piperidinecarboxylate in 360 parts of tetrahydrofuran at reflux 
temperature. Upon completion, stirring was continued for 2 hours 
at reflux. After cooling overnight, the reaction mixture was 

20 poured onto a mixture of 300 parts of crushed ice and 40 parts of 
acetic acid at lO^C. After stirring for 15 minutes, the layers 
were separated- The organic layer was dried, filtered and 
evaporated. The residue was taken up in methylbenzene and the 
latter was evaporated. The residue was suspended three times in 70 

25 parts of 2,2*"oxybispropane and the latter was decanted each time. 
The residue was evaporated to dry, yielding 106 parts of ethyl 
4- [ hydroxy( 4-Tnethox3rphenyl)phenylmethyl ] -1-piperidinecar boxy late 
as a residue (intermediate 31). 

A mixture of 106 parts of ethyl 4- [hydroxy (4-inethoxyphenyl)- 

30 pheny Ime thy l]-l-piperidinecarboxy late, 1200 parts of concentrate 
hydrochloric acid and 200 parts of ethanol was stirred and 
refluxed for 18 hours. Gazeous hydrogen chloride was bubbled 
through the mixture and stirring was continued for 18 hours at 
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reflux temperature. The whole was evaporated. The residue was 
dissolved in a mixture of 200 parts of ethanol and 1950 parts of a 
hydrobromic acid solution 48% in water- The mixture was stirred 
and refluxed overnight. After evaporating, the residue was 

5 suspended in 1000 parts of water and treated with ammonium 
hydroxide. The oil was dissolved in 2100 parts of trichloro- 
methane. The solution was washed with 500 parts of water, dried, 
filtered and evaporated. The residue was suspended three times in 
70 parts of 2,2'-oxybispropane and the latter was evaporated 

10 each time. The residue was solidified in 40 parts -of acetonitrile. 
The product was filtered off and dried, yielding 20 parts (25%) of 
4-[phenyl(4-piperidinylidene)methyl]phenol; mp.> 260 **C 
(intermediate 32). 

Example XIII 

15 To a stirred and refluxing Gri guard complex previously 

prepared starting from 80.2 parts of 4-chloro-l-methylpiperidine, 
14.6 parts of magnesium and 270 parts of tetrahydrofuran, was 
added dropwise a solution of 101 parts of (2-f luoro phenyl )phenyl- 
methanone in 450 parts of tetrahydrofuran. Upon completion, 

20 stirring was continued for 18 hours at reflux temperature. The 
reaction mixture was cooled in an ice-bath and decomposed with a 
solution of 32 parts of ammonium chloride in 160 parts of water. 
After stirring for 30 minutes, the product was filtered off and 
washed with tetrahydrofuran. The filtrate was evaporated, the 

25 residue was taken up in methylbenzene and the latter was 
evaporated again in a boiling water-bath. The residue was 
dissolved in 700 parts of 2,2'-oxybispropane. The turbid solution 
was filtered and gaseous hydrogen chloride was bubbled through the 
filtrate. The solid product was filtered off and suspended in 

30 1000 parts of water. The suspension was treated with ammonium 

hydroxide and extracted twice with 280 parts of l,l'-oxybise thane. 
The combined extracts were dried, filtered and evaporated. The 
oily residue was crystallized from 240 parts of acetonitrile. 
After cooling to O^^C, the product was filtered off and dried. 
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yielding 66 parts (44%) of a-<2-fluorophenyl)-l- methyl- a -phenyl- 
4-piperidinemethanol (intermediate 33) • 

To a stirred mixture of 66.0 parts of a-(2-f luorophenyl)-l- 
methyl- a -phenyl-4-piperidinemethanol and 450 parts of methyl- 
5 benzene were added dropwise 28.2 parts of ethyl carbonochloridate. 
Upon completion, stirring was continued overnight at reflux 
temperature. The reaction mixture was diluted with 630 parts of 
dlmethylbenzene and the whole was stirred and refluxed oveimight. 
The precipitate was filtered off and the filtrate was evaporated. 
10 The residue solidified on stirring in 210 parts of 2,2'-oxybis- - 
propane. The product was filtered off and dried, yielding 27 parts 
(34.5%) of ethyl 4-[(2-f luorophenyl)hydroxyphenylmethyl]- 
l-plperldlnecarboxylate (intermediate 34). 

A mixture of 26.0 parts of ethyl 4-[(2-f luorophenyl)hydroxy- 
15 phenylmethyl]-l-piperldlnecarboxylate and 375 parts of a 

hydrobromic acid solution 48% in water was stirred and refluxed 
for 60 hours. The reaction mixture was evaporated and the residue 
was suspended in 250 parts of water. The whole was treated with 
ammonium hydroxide and stirred for 1 hour at room temperature. The 
20 product was extracted three times with 300 parts of trlchloro- 
methane. The combined extracts were dried, filtered and 
evaporated. The residue was purified by column-chroma tography over 
silica gel using a mixture of trichloromethane and methanol 
saturated with ammonia (90:10 by volume) as eluent. The pure 
25 fractions were collected and the eluent was evaporated. The 

residue was converted into the hydrochloride salt in 2-propanol. 
The whole was evaporated and the solid residue was suspended In 80 
parts of acetonltrlle. The product was filtered off and dried, 
yielding 14.3 parts (65%) of 4-[(2-f luorophenyl)phenylmethylene]- 
30 piperidlne hydrochloride; mp. + 260''C (intermediate 35). 
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Preparation of Final Compounds 
Example XIV 

A mixture of 3.8 parts of 6-(2-chloroethyl)--7-methyl-5H- 
thiazolo[3,2-a]pyrimldin-5-one, 3.5 parts of 

5 4-[bls(4-f luorophenyl)methylene]piperldine, 10 parts of sodium 
carbonate, 0.1 parts of potassium iodide and 240 parts of 
4-methyl-2-pentanone was- stirred and ref luxed for 20 hours using a 
water-separator. The reaction mixture was filtered hot and the 
filtrate was evaporated. The residue was purified by column- 

10 chromatography over silica gel using a mixture of trichlorome thane 
and methanol (95:5 by volume) as eluent* The pure fractions were 
collected and the eluent was evaporated* The residue was crystallized 
from acetonitrile, yielding 2.8 parts of 6-[2-(4-[bis(4-f luoro- 
phenyl)methy lene ] -1-piperidinyl ]ethy 1 ] -7-me thyl-5H-thiazolo [ 3 , 2-a ]- 

15 pyrimidin-5-one; mp- 145. 5°C (compound 1). 

Following the same procedure and using equivalent amounts of the 
appropriate starting materials there were also prepared: 



45 



01 1 0435 



00 cn m CM 



CM CO m CO 



m o> 00 
o vo <r 

CM iH iH 



vOmqOCOiHr-iiHcn 

r«*inir>coiriCMro<n 

CMiHi-*rHi-liHiHiH 



0) o 
to M-f 



r-H 0) (u (u a; 

O 00 CO CO CO 

w CO cd CO (0 

CM ,0 ^ ,0 ,£) 



COrHCOCOCOCQCOCOCQ 



^ O cn 



VO vD VD \0 \C> vo vO vOO O 



o 
I 

y 

cn 



I 
I 

cn 



cn 



o 
I 

iH 



I 

I 



I 

r-H 

V 



'cn 'cn 

V V 

cn cn 



Pf4 ffi ^ 

II VO I 
^ ^ O <t 



".ft "r. « « « « w 
VO >0 vO NO vO vO V© vD \0 vO vO 



I 



I 
I 



I 
I 



i 

(X4 



i 

f>4 



I 



U O O 

I I I 

^ 1^ 1^ 

^ ^ <^ 





















w 


PC 






» 






CM 


CM 


CM 


CM 


CM 


CM 




CM 


CM 


CM 


CM 


CM 


CM 


CM 



CM 

I 

CM 

CM V 



CM 

EC 
CM V 



CM 

cn I 

tC CM 

CM li 



n 

U 



CM 

CO I 
33 CM 



U 
» 

o 



CM 
U 
CM 



O U ffl ffl 
CM CM II II 

g s g 



g 



II 

g 



X 



CM 

a CO CO CO o3 



CO CO CO 



g 



a 

V 

a 

CO C^ CO 



a 



O —I 



CO 0% i-H i-H r-f 



46 



01104 



o 

• 

B 


239.9 

232.4 

141.6 
159.7 
200.3 
214.4 
248.0 
230.7 
188.7 
255.8 

127.1 
255.1 

229.8 

230.9 


base/salt 
form 


(E)-2-butene- 

dlolc acid 

(E)-2-butene- 

dlolc acid 

base 

base 

base 

2HC1 

HCl.H^O 

base 

base 

(E)'-2-butene- 
diolc acid 
base 

(E)-2-butene- 
dlolc acid 
(E)-2-butene- 
dlolc acid 
(E)-2-butene~ 
dlolc acid 


u 
< 


S3 S avOSSSrJEC^^ vO<f sf •if 
O O OlOCJCJvOivO \0 v£> 

1 1 icniiio coo o o 

O O KffiOOO OOfa Ota ta 
1 1 1 1 1 1 1 1 1 i I i 

CO CO oosrcosr^tsfco <-co co <i- 


< 


s s snsaiss os s s 

vO vO \0 vO vO vO vO vD f \0 vO 

0 o oooooo coo o o 

1 1 in in I 1 1 I i I Ba 1 I 1 

fa fa SSfafafafafafa Ofa fa fa 
1 1 NO so t i 1 ! 1 I II 1 1 

oo-<r^<-<-<r<f sf-^r •* <f 






0 


CM CM CMCMCMCMCMCMCMCM CMCM CM CM 


< 


CM CM CM 

O O ^ o 

It CO CO I I 
CM CM CM ffi aC CM CM 

Sfi ffi td O O 33 ffi 
a O 33033Er!OwffiDC 33w O O 
O I OlOOIOOO OO \ I 
B CM HCMUHCMHIfn II H CM CM 

o o oooooooo oo o o 


X 


S3 S 33 

o o o 

ffl 33^ BS 33^ " 

O O OOOCQCQCOCOCO CD C/3 CO CO 


k 


vo coa\Or— (cNcn<3-Ln vor^ oo a\ 

,-{ r-i tHi-lCMCMCMCMCMCM CMCM CM CM 

I 



0110^3 



o 


o 






00 








CM 




CO 


o 


CM 


r-( 








CM 




O 


iH 












o 




CO 










• 


• 








• 




• 


• 




c5 




0^ 






00 








vO 


00 


m 






CO 






O 


CM 


in 


a. 


cn 




CO 




ON 




CM 






O 


CM 


CM 


in 




in 






o 


CO 




B 


CM 




CN 




ON 


1-4 








CM 


iH 


CM 


CM 




CM 




CM 


CO 


CM 


rH 






































A 








1 

Q) 














1 










1 




1 

d) 














C 














% 










c 




a 














0) 














0) 


•u 








0} 




Q) 














■u 














■u 


•H 












*j 












4-) 


3 


o 












3 


O 
























iH 

CO 


i 


td 












1 


Cd 
























^ e 




o 












CM 


o 








1 

CM 


O 


1 

CM 


O 












1 


•H 


o 


(U 


Q) 


0) 


(U 


1 


•H 


0) 


<U 


(U 


1 


•H 


1 


•H 


tH 


iH 




(U 
CO 


0) o 


/-N 


o 




09 


CO 


CO 


cn 




O 


CO 


CO 


CO 




O 




o 


O 


O 


rH 


CO 


P4 




CM 


(d 


td 


(d 


cd 


pa 


•H 


<d 




Cd 




•H 


P4 


•H 


« 






td 






no 




*o 


*a 






















CM 


CM 







CM 



O 
I 

I 

CO 



O vO vO vO vO S 



CO <!■ 



O 
I 



U VO 

I CJ 

U 1 

PQ b 

I I 

<!■ CO 





























S3 






ta 


VO 




VO 


VO 


vO 


VO us 






o 


vO 




O 


CD 




vO 


o 


I 


CJ 


1 


1 


V 


O 


1 


CO 


1 


CO 


CO 


CO 


CO 1 


1 




« 


w 




g 


iz; u 


u 


? 


f 


? 


1 


1 


1 


V f 


f 














si- 





<j- <f -^f >d- <i- <r <f 

ac EC PC 33 m tc sd 

vO vO vO vO vO vO vO 

O O O O O U 

i I I I [ I I 

FE4 pE4 Pt4 Pbt pE4 pb4 

Sf <t ^ 



PC 


PC 


PC 


PC 


vO 


vO 


VO 


VO 






O 






\ 


1 


1 

ft* 






1 


1 

<!• 



PC 
vO 

u 
I 



<f VO <f ^ 

P3 O P3 PC 

so I vO vO 

O CO O O 

1 PC I I 

|i* O fa " 

Til 
<f sr sr 



fa 
I 



PC S )ZJ PQ PC PC 



PC PC Pd PC 



CM CM CM CM CM CM 



CM CM CM CM 



CM CM CM CM 



CM 
W 

I 

CM 

I 

CM 
CJ 



CM 
PC 

^ o 

CO \ 
SC CM 

U PC 
PC w O PC 

u a I u 

II II CM II 

S PC PC s 
O O CJ o 



CM 

PC 

I 

CM 

PC 

CM II 

PC as 

CJ CJ 



CM CM CM 

SB M S3 

CJ ^ CJ CiJ 

CO I 



CM PC 

PC o 
O w 
I o 
CM n 

g g 



CM CM 

PS a: 

O CLJ 

I 1 

CM CM 

PC PC 

o o 



PC 

o 
II 

g 



CM 

u 
I 

CM 

6 PC 

I u 

CM II 

g g 



CM 

U PC 

1 O 

CM II 

m P3 

C^J CJ 



X 



g g 

CM U CM II 

as PC PC PC 

U O CO CO CO CJ o 



CO CO O CO 



P3 
CJ 

II 

a: 

CJ 



PC 
CJ 
CM II 
PC PC 

o c^ 



as 

CJ 

II 

PC 

o 



CM CO to vO 

CO CO CO CO CO 



r*^ 00 OS O 
CO CO CO "<r 



CM 



CO 



0 11 0-4 3 S 











































1 

t 


Q 


m 










CO 




00 


f-i 




OO 




CM 


o 


in 


o 




CO 


vO 


a\ 1 


« 


cn 








i-l 


m 






o 


00 


1-4 


00 


o 


00 


O 


00 




00 


vO 


I 












CO 


m 




VO 


00 


VO 


CO 


CO 




o 


O 


<r 




CO 


Ok 


.-t 1 


a 


CM 




CM 




iH 


CM 




CM 


CM 


I-l 


rH 




CM 


CM 


iH 


CM 




CM 


iH 


CM 1 

1 




\ 

QJ 




1 

o 






J 

O 




















1 








1 

1 




C 




c 






c 




























1 




<ii 




(U 






0) 




























I 




u 




•u 


































1 




























O 


O 
















S 
























CM 


CM 












1 


cd 


1 










1 














33 














1 


<s g 


CM 


o 


CM 






CM 


o 


1— ( 


t— I 














CM 








1 




r 




1 




(D 






o 


u 






cu 




1— ( 


QJ 


i 




i-M 


I— ( 


r— ( 1 


<u o 




o 




o 


CO 




o 


tc 




CO 


CO 


CO 


CJ 


CJ 


09 




o 


CJ 


CJ 


O 1 


to M-r 


P4 
























JC 


33 


Cd 






33 


33 


33 


ba 
















CM 


CM 








CM 


CM 


-S 








CM 


CM 














































as 




s 








































vO 












S3 






































as 


as 


vO 


33 




33 


33 








33 


as 


S3 




1 




1 




o 








VO 


i 


vO 


VO 


vO 


VO 


vO 


VO 




vO 


VO 


vO 




CO 




CO 




1 


CO 






u 












CJ 




CJ 


CJ 


CJ 












tH 










1-1 




1 


f 


1 


1 


{ 








1 








O 


























ps, 




(if 


fa 


fa 




t 




1 






1 




I 




1 


1 


1 




I 


1 


1 




1 


1 


1 
























St* 


















•.^ 


























iH 
















































& 












































































-T-( 














<^ 
















vO EC 






33 


vO 






33 




T3 


33 




33 


33 


as 1 




vO 








u 


VO 




VO 


VO 


1 


1-1 


•H 


VO 


VO 


1-! 


VO 




VO 


VO 


vO 1 




O 




CJ 




I 








U 


u 


U 


CJ 


CJ 


Li 


CJ 




CJ 


CJ 


CJ 1 








I 






I 




1 


I 


iH 




>^ 






>> 


1 




I 


I 






1^ 








d 














O. 


b 






fa 




fa 


fa 


fa 




1 








1 


1 






I 


1 


1 


1 






1 








1 






<!• 




















CO 


CO 






CO 


4r 




4 












































33 


as 








































O 
I 


? 


















33 


m 


33 


33 


33 






33 


33 




33 


CO 


CO 








CM 




CM 


CM 




CM 


CM 


CM ^ 


CM 


CM 


CM 


CM 


CM 


CM 




CM 


CM 


CM 




CM 


















CM 




CM 






































33 




33 


































SES 




O 




CJ 




















1 
















33 






1 


CO 


tc 
















CM 




CM 










n 




CM 




CM 


33 


CJ 




















33 












it 


ss 




33 


CJ 


il 


























tn 




CO 




S3 


O 






ac 


33 




33 


33 


33 




f 




I 












1-4 


1 


CJ 


^CM 


o 




CJ 


CJ 




CJ 


CJ 




< 


CM 




CM 




a 






CJ 


O 


CM 






n 




n 


R 






il 


n 




as 








s 










iz: 




33 


33 




33 


33 




33 


S3 


33 








o 




o 


O 








CJ 


o 


o 


CJ 


CJ 


o 


CJ 




CJ 


CJ 


CJ 1 




























/— \ 










































CO 










CO 
































CJ 


































53 












33 


33 




CJ 




33 1 


















o 


U 








o 


o 


O 


CJ 




CJ 




O 1 


CM 














n 




CM 




CM 


rt 


ii 


» 


U 




If 




n 1 


















33 


33 


33 




EC 


33 


sd 


33 


3: 




33 




33 i 








CO 




CO 


CO 




O 






CO 


U 


O 


o 


CJ 


CJ 




CJ 


CO 


CJ 1 


o 












































vO 








GO 


a\ 




o 


F-i 


CM 


CO 


<!■ 


tr\ 


vO 




00 




Ov 


o 


»-! 1 


















m 


UO 


m 


m 


m 


in 


in 


in 


m 




m 


%o 


vO 1 
I 



49 



0110435 



o 

• 

B 


210.7 

1 OO 1 

198. 1 
228.9 
187.4 
157.7 
142.0 
154.6 
267.5 

244.9 

263.5 
237.1 
213.4 
202.5 
238.1 

252.0 


base/salt 
form 


2HC1 
2HC1 
2HC1 
2HC1 
base 
base 
base 

(E)-2~butene- 

dioic acid 

(E)-2~butene- 

dioic acid 

2HC1 

base 

base 

base 1 
(E)-2-butene- 
dloic acid 
(E)-2-butene- 
dioic acid 


CM 

u 
< 


^ ^ ^ ^ tnas ffl ■^^«<rs3 iu 

►J^ ^ « B3 53 VO VO 
PGCCffipn OCJ O vOvOvOO o 
vOvDvOvO }| 1 OOOl 1 

VVV^ cnco on iii cn *en 
p=<fefefam«uo G aoSoS o 

1 1 1 1 VO VO 1 1 I VO 1 1 1 1 T 

sf<r<f<a-oocnco <n osr<r<rcn cm 


iH 


<f <f vO vO vO 
K 33 W K U CJ o 
VO VO VO VO 1 1 1 
O O O O CO CO 

fefefefaOUBSm 33 U33am33 33 
I 1 1 1 1 I VO VO vO I VO VO vO VO VO 




CO CO 

33 d: 
o u 

? ? 

cocoCCnsadSS 33 33SS33m S 


G 


CMCMsj-COCMCsICMCM CM CMCMCMCMCM CM 


< 


CM CM CM CM CM 1 

^ X s P3 n 1 
I 1 cn 1 1 1 1 

W CM CMfflCMCMCM CM | 
— — .^Hw^^ ?5 330 33 33Sa 33 1 
33!U33ffl3303'^ffl O OwooO O 1 

A A A »il JL " " JL «^ CM II CM CM '<M *CM I 

\ 


X 


td ffl 03 33 1 

A A A A ^ CM CM 

KJ M SC 33 33 33 33 1 
OWOUOTOCOCO W CJCOCOOO W 1 


No. 


CMCO'^^LTivOr^COCTN'O tHCMCO'<fLn vD 1 

vOvOvovovov^jvovD r>.rN.t>v,rv^fN^ j 



0110435 



50 





CO 
















1^ 


I-i 










cn 


m 




cn 




o 












■ 






• 


• 














• 


• 






«-l 




in 


o 


rH 




•H 




m 


VO 




d 


CM 


iH 


00 


cn 




cn 






1^ 








O 




m 




<• 


cn 








vO 




1-4 


m 


m 




dm 


CM 








CM 


i-l 


CM 




CM 


Cvl 






CM 


CM 


CM 


CM 


CM 


CM 






f 












I 

0) 




1 


1 

cu 
















1 


















ft 






c 
















c 






(L) 
















m ^ 


i m 
















01 


•a 






•H 










4J 


•H 


4J -H 4J 


•H 














4J 




cd 




O 










9 


o 


ES O 9 


a 














3 


o 


w s 
u 




Cd 










1 


Cd 


Cd 

I 1 


CO 
















Cd 


ta o 


CN 


o 


(U 








CM 


o 


CM y CM 


o 














I 

CM 


o 




1 


1-{ 




(U 


Q) 


i 




1 


4 1 


1-1 


0) 


1-4 




i-l 




f-i 


1 


1-1 


2 




o 


03 


03 


CO 


CO 




o 


y-v O 


o 


OS 






O 


o 


o 




o 






1-1 


CO 




(0 


Cd 






H -I- 




1-t 


Cd 


EC 


EC 




EC 


EC 










•a 


.o 














'V 




CM 


CM 


CM 


CM 


CM 


























<t 










<J- 


<f 


<!• 


















EC 


EC 




EC 


EC 




PS 




EC 


EC 


EC 


EC 


EC 
















vO 


vO 






vO 




VO 


vO 


vO 


vO 


vO 


vO 


VO 






1 




vO 
O 


u 




O 
1 






I 


i 






1 




CJ 
I 


O 


U 


U 






on 




1 


I 


I 


cn 


CO 




cn 


cn 




cn 


cn 


cn 


cn 


I 

cn 


1 

cn 


1 

cn 




















SB 


s 






















o 
i 




o 
T 


o 

1 


T 


o 


T 




U 
I 


V 
1 




B 
1 


V 


1 


I 


1 


0^ 
I 


g 

w 

1 






cn 










CM 


cn 




CM 


CM 




cn 


cn 


cn 


cn 


cn 


cn 


CM 






m 




m 




m 


in 


m 




m 


m 




in 


in 


tn 


m 


m 


m 


tn 
















EC 


EC 






EC 




EC 




EC 


EC 


EC 


EC 


Ed 






so 










\o 


VO 






vO 




VO 


vD 


vO 


vO 


\0 


vO 


vO 










O 




o 


o 


O 
















o 


























































■ ■ 






s 










EC 


EC 


EC 


Si 


EC 


EC 


EC 














































CM 




CM 


CM 


CM 


CM 


CM 




CM 


CM 




CM 


CM 


CM 


CM 


CM 


CM 


CM 






























CM 




CM 


















EC 


















EC 




EC 








































U 


















1 




n 












cn 




1 


















CM 




Ei: 


CM 






CM 




EC 


CM 




CM 




CM 














K 










EC 








EC 




EC 




cc 










EC 




32 




o 










O 


EC 


1 


EC 


I 


Ed 






o 










o 


1 






I 






1 


O 
















CM 


If 


H 


CM 






CM 




R 


CM 


u 


CM 


n 


CM 


it 




<J 








S 


m 


» 


EC 










EC 


£C 


EC 


EC 


EC 


EC 


EC 


















O 






o 




CJ 




C3 




O 


O 


































EC 


















U 








































K 












H 

EC 








CM 

EC 
















o 






CO 


CO 


03 


CQ 






CO 




CO 


O 




CO 


03 


CO 


CO 




• 






GO 


o\ 


O 




CM 




cn 


sf 




in 


VO 




00 


a\ 


o 


I-l 














00 


00 


00 




00 


00 




00 


00 


00 


00 


00 


ON 







011043 

51 











































** 










o 






CM 




CM 




iH 




o 




CM 


vO 


<!• 














































ON 




in 




iH 




O 


iH 




O 




o\ 




CM 




O 


<f 


m 






CM 




m 








VO 






<r 




in 




m 






CO 


VO 






CM 




CM 




CM 




CM 


CM 




CM 




CM 




CM 














I 

0) 




1 




1 






1 

O 




1 

0) 




1 

0) 




lu 














c 




c 














a 




c 




C 


















Q) 










<D 








<u 




(U 












•—J 




•H 




•H 




•H 




•U 


•H 




•H 




•H 


4J 


•H 










(d 




O 




o 




O 






o 


2 


o 




o 




CJ 










jD a 


1 


cd 


1 


CO 


1 


to 




»Q 
1 


to 


43 
I 


CO 




CO 




CO 










<o o 


CM 


o 


CM 


O 


CM 


o 




CM 


o 


CM 


CJ 


i 

CM 


o 


I 

CM 


o 












1 




1 


•H 


1 




iH 


1 


•H 


1 




1 




1 




00 


Qi 


f-H 


0) 
(0 






o 




o 


/-N 


o 






o 




o 




o 


/-s 


o 


03 


o 




M 


•H 


M 




•H 




pa 










•H 




•H 




(0 




















CM 


>*✓ 


•a 


















CM 






























































































a 






C 


































•H 






•H 




•H 






























-o 






•t3 


























1 

CO 








1-4 




























VO 


CM 








u 










U 


















o 






m 














>% 




m 




m 




in 


m 


m 


1 


















a 




a 












IX! 


W 


ns 




< 


i 

CM 








1 

CO 






1 




1 




vO 




vO 










1 






o 






o 


CO 




CO 




CJ 








CJ 


o 












































H 








































>» 








vO 


















vO 




vO 








w 




































vO 




VO 


(1> 




m 








m 














1 




1 




CJ 
I 


o 


CJ 

I 


•H 






t-H 






1 


m 




m 




tH 








1 


4= 




S 




O 










«^ 




«^ 




o 










PS 
1 




•U 




VD 




1 










vO 




vO 




( 












1 




U 




CO 








CM 


O 








CO 




CO 




CM 


CM 


CM 


CM 
















» 




















m 




P3 




CM 




CM 




CM 




CM 


CM 




CM 




CM 




CM 




CM 


CM 


CM 


CM 




CM 














CM 












CM 




CM 




CM 














































CJ 
1 














o 
i 












o 




CJ 




o 






CM 














CM 












1 

CM 




) 

CM 




I 

CM 






a 


































m 










EC 








cc 






M 








CJ 




g 




CJ 














o 




o 


1 








o 




1 








1 






CM 




il 




II 




II 


CM 




M 




tl 




CM 




CM 


II 


CM 


¥ 


< 






» 








ffi 










iX! 




» 






IXI 


a 




















o 












CJ 




CJ 




CJ 


g 








































W 








































CJ 




CM 












li 


CM 












CM 








CM 




m 














EEJ 




« 


















K 












CO 






















CO 


CO 


u 


CJ 




CM 




cn 


























o 




CM 


CO 














VO 








00 








o 


o 


O 


o 


o 


a\ 




Ok 




c^ 






o\ 




















iH 





0110435 

52 

Example XV 

A mixture of 7.4 parts of 7-(2-bromoethyl)-3,4-dlhydro-8- 
me thyl-2H, 6H-pyrimido [ 2 , 1-b ] [ 1 , 3 ] thiazin-6-one mono hyd rob romide , 
6.6 parts of 4-(diphetiylmethylene)piperidine hydrobromide, 12 

5 parts of sodium carbonate and 120 parts of 4-methyl-2-pentanone 
was stirred and refluxed overnight. The reaction mixture was 
cooled, water was added and the layers were separated. The organic 
phase was dried, filtered and evaporated. The residue was purified 
by column-chromatography over silica gel using a mixture of 

10 trichlorome thane and methanol (95:5 by volume) as eluent. The pure 
fractions were collected and the eluent was evaporated. The 
residue was crystallized from a mixture of 4-methyl-2~pentanone 
and 2,2'-oxybispropane. The product was filtered off and 
recrystallized from 2-propanol, yielding 5.5 parts (60%) of 

15 7- [ 2- [ 4-( diphenylmethylene )-l-piperidinyl ] ethyl ] -3 , 4-dihydro-8- 
methy 1-2H , 6H-pyrimido [ 2 , 1-b ] [ 1 , 3 ] -thiazin-6-one ; mp . 17 6 . 0 C 
(compound 104) . 

Following the same procedure and using equivalent amounts of 
the appropriate starting materials there were also prepared: 
20 6- [ 2- [ 4-( diphenylmethylene) -1-piperidinyl ] ethyl ] -3 , 7-dimethy 1- 

aa-thiazolo[3,2-a]pyrimidin-5-one; mp. 150.6*'C (compound 105); 

6- [ 2- [ 4- [ bis ( 4-methy lphenyl)me thylene ] -1-piperidinyl ] ethyl ] - 
3,7-dimethyl-5H-thiazolo[3,2-a]pyrimidin-5-one; mp. 167.8''C 
(compound 106); 

25 6- [ 2- [ 4- ( d ipheny Ime thy lene ) -1-p ipe ridiny 1 ] e thy 1 ] -2 , 3-dihydr o- 

7-me thyl-5H-thiazolo [ 3 , 2-a ] pyrimidin-5-one dihydrochlo ride ; 
mp. 271.1'*C (compound 107); 

7- [ 2- [ 4- [ bis ( 4-methy Ipheny l)me thy lene ] -1-piperidinyl ] ethyl ] - 
3 , 4-dihydro-8-me thy 1-2H , 6H-pyrimido [ 2 , 1-b ] [ 1 , 3 ] thiazin-6-one ; 

30 mp- 124.0''C (compound 108); 

6- [ 2- [ 4- [ bis ( 4-methy lphenyl)methy lene ] -1-piperidinyl ] ethyl ] - 
2 , 3-dihydro-7-methyl-5H-thiazolo [ 3 , 2-a lpyrimidin-5-one dihydro- 
chlo ride. mono hydrate; mp. 117.1**C (compound 109); 
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6- [ 2 - [ 4- [ bi s ( 4-chloropheny 1 )me t hylene ] -1-p ipe r idinyl ] ethyl ] - 
2, 3-dlhydro-7-methyl-5H--thiazolo [3, 2'-a ]pyrimidin-5"one; 
mp. 177.5 °C (compound 110); and 

6- [ 2-[ 4- [ ( 4"f luorophenyl) phenylmet hylene ]~1 -pipe rid inyl ] - 
5 ethyl]-7-i]iethyl-5H-thiazolo[3,2-a]pyrimidin-5-one; mp. 126. 2°C 
(compound 111) • 

Example XVI 

A mixture of 5.6 parts of 6-(2-bromoethyl)"3,7- 
dimethyl-5H-thiazolo[3,2-a]pyrimldin-5~one mo no hydro bromide, 3.5 

10 parts of 4-[bis(4-f luorophenyl)methylene]piperidlne, 1 part of a 
sodium methoxide solution 30%, 8 parts of sodium carbonate and 240 
parts of 4-methyl-2-pentanone was stirred and refluxed for 20 
hours using a water-separator- The reaction mixture was filtered 
while hot and the filtrate was evaporated. The residue was 

15 purified by column-chroma tographpy over silica gel using a mixture 
of trichloromethane and methanol (95:5 by volume) as eluent. The 
pure fractions were collected and the eluent was evaporated .The 
residue was crystallized from acetonitrile, yielding 4.3 parts 
(72.8%) of 6-[2-[4-[bis(4-fluorophenyl)methylene]-l-piperidinyl]- 

20 ethyl]-3,7-dimethyl-5H-thiazolo[3,2-a]pyrimidin-5-one; mp. 183.8**C 
(compound 112) • 
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Example XVII 

A mixture of 4.5 parts of 3-(2-chloroethyl)-6,7,8, 9-tetra- 
hydro-2-methyl-4H-pyrido[l,2-a]pyrimidiii-4-one monohydrochlorlde, 
4.6 parts of 4-[ (4-fluor ©phenyl )phenylme thy lene] piper i dine 

5 hydrochloride, 2 parts of a sodium methoxide solution 30%, 8 parts 
of sodium carbonate, 0.2 parts of potassitim Iodide and 240 parts 
of 4-methyl-2-pentanone was stirred and refluxed for 22 hours. The 
reaction mixture was filtered hot and the filtrate was evaporated. 
The residue was purified by column-chromatography over silica gel 

10 using a mixture of trichlorome thane and methanol (92:8 by volume) 
as eluent. The pure fractions were collected and the eluent was 
evaporated. The residue was converted into the hydrochloride salt 
in acetonitrile and 2-propanol. The salt was filtered off and 
dried, yielding 4.8 parts (60%) of 3-[2-[4-[(4-f luorophenyl)- 

15. phenylmethylene]-l-piperidinyl]ethyl]-6, 7, 8, 9-tetrahydro-2-methyl- 
4H-pyrido[l,2-aIpyrimidin-4-one dihydrochloride; mp. 264. e^C 
(compound 137) . 

Following the same procedure and using equivalent amounts of 
the appropriate starting materials there were also prepared: 
20 3- [ 2- [ 4- ( ( 4-f luorophenyl) ( 3-iiiethy lphenyl)methylene ] -1- 

piperidlnyl ]ethyl]-6, 7,8, 9-tetrahydro-2-Tiiethyl-4H-pyrido [1, 2-a]- 
pyrimidin-4~one; mp- 166. 0°C. (compound 138); 

6- [ 2- [ 4- [ ( 4-f iuorophenyl)phenylmethylene ] -1-piperidinyl ] ethyl ]- 
7-methyl-5H-thiazolo[3,2-a]pyrimidin-5-one monohydrochlorlde; 

25 mp. 239-3*'C- (compound 139); 

3-[2-[4-[(4-fluorophenyl)[3-(trifluoromethyl)phenyl]methylene]- 
l-piperidinyl]ethyl]-6, 7, 8, 9-tetrahydro-2-methyl-4H-pyrido [1, 2-a]- 
pyrimidin-4-one dihydrochloride; mp. 254.0''C. (compound 140); and 

7- amino-3- [ 2- [ 4- [ bi s ( 4-f luor opheny 1 )me t hy lene ] -1-pipe ridinyl ] 
30 ethyl]-2-methyl-4H-pyrido[l,2-a]-pyrimidin-4--one; mp. 209. 9°C. 

(compound 141) 



Example XVIII 

0.75 Parts of a sodium hydride dispersion 50% were suspended 
twice in 14 parts of petroleumether and the latter was decanted 
35 each time. The residue was suspended in 9 parts of 



57 



0110435 



N,N-dimethylformamlde and added at once to a stirred solution of 
7.35 parts of 6-[2-[4-[(4-f luorophenyl)-(4-hydroxyphenyl)- 
methylene ] -1-piperidinyl ] ethyl ] -3 , 7-dimethyl-5H-thiazolo- 
[3,2-a]pyrimidin-5-one in 45 parts of N,N-dimethylf ormamide. 

5 The whole was heated to 45**C and stirring was continued for 30 

minutes at 45*'C. After cooling to 25**C, 2.13 parts of iodomethane 
were added at once (exothermic reaction: temp, rose to 30*'C). 
Stirring was continued for 1 hour at room temperature. The 
reaction mixture was poured onto 300 partg of ice-water. The 

10 precipitated product was filtered off and dissolved in 240 parts 
of 4-Tnethyl-2-pentanone. The organic phase was washed with 100 
parts of water, dried, filtered and evaporated. The solid residue 
was suspended in 40 parts of acetonitrile. The product was 
filtered off and crystallized from 40 parts of acetonitrile. After 

15 cooling to 0**G, the product was filtered off and dried, yielding 3 
parts (40%) of 6-[2-[4-[(4-f luorophenyl)(4-methoxyphenyl)- 
methylene]-l-piperidinyl]ethyl]-3, 7-dimethyl-5H-thiazolo [3,2-a]- 
pyrimidin-5-one; mp. 140.2**C. (compound 142) 

In a similar manner there were also prepared: 

20 3- [ 2- [ 4- [ ( 4-f luorophenyl ) (4-me thoxyphenyl)methylene ] -1- 

piperidinyl]ethyl]-2-methyl-4H-pyrido[l,2-a]pyrimidin-4-one 
dihydrochloride. monohydrate; mp. 257.7**C (compound 143); 

6- [ 2- [ 4- [ (4~f luo ropheny 1) (4-methoxyphenyl)methylene ] -1- 
piperidinyl]ethyl]-7-iiiethyl-5H-thiazolo[3,2-a]pyrimidin-5-one 

25 mono hydro chloride; mp. 165. 7 °C (compound 144); 

7- [ 2-[ 4- [ ( 4-f luo ropheny 1) (4-methoxyphenyl)methylene ] -1- 
piperidinyl]ethyl]-3,4-dihydro-8-methyl-2H,6H-pyrimido[2,l-h ] [1,3]- 
thiazin-6-one dihydrochloride; mp. 271.1^*0 (compound 145); and 

3- [ 2- [ 4- [ ( 4-f luo ropheny 1 ) ( 4-methoxypheny l)methylene ] -1- 
30 piperidinyl]ethyl]-6,7,8,9-tetrahydro-2-methyl-4H-pyrido[l,2-a]- 
pyrimidin-4-one dihydrochloride; mp. 268.5''C (compound 146). 



Example XIX 

A mixture of 4 parts of 6- [ 2- [ 4- [ hi s ( 4-f luo ropheny 1)- 
methylene ] -1-piperidinyl ] ethyl ] -7-me thyl-5H-thiazolo [ 3 , 2-a ] - 
35 pyrimidin-5-one, 1.3 parts of (+)-[R-(R*,R*)]-2,3-dihydroxy- 
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butanedloic acid and 96 parts of 2-propaiiol was stirred and heated 
till all solid entered solution. The whole was cooled while 
stirring. The product was filtered off and dried, yielding 5.1 
parts (98%) of (+)-6-[2-[4-[bis(4-f luorophenyl)methyle^e]- 
5 1-piperidinyl] ethyl] -7-methyl-5H;-thia2olo [3 , 2-a]pyriinidin-5-one 
[R-(R*,R*)]-2,3--dihydroxybutanedioate(l:l).; mp. 198,7**C 
(compound 147) • 

Following an analogous salt-formation reaction there were 
also prepared: 

10 3-[2-[4-[bis(4-fluorophenyl)methylene]-l-piperidinyl]ethyl]- 
2-methyl-4H;-pyrido[l, 2-a]pyrimidin-4-one sulf ate(l:2) .dihydrate; 
mp. 188. 7 °C (compound 148); 

3- [ 2- [ 4- [ bis ( 4-f luo rophenyl )me thy lene] -1-piperidinyl ] ethyl ] - 
2-me thyl-4H-pyrido [ 1 , 2-a ] pyrimidin-4-one ( Z ) -2-butenedioate ; 
15 mp. 201.8**C (compound 149); 

3- [ 2- [ 4- [ bis ( 4-f luo ropheny l)me thylene ] -1-piperidinyl ] e thyl ] - 
2-me thy l-4H-pyrido [ 1 , 2-a ] pyrimidin-4-one 2-hydroxy-l , 2 , 3-propane- 
tricarboxylate(l:l); mp. 172. 0°C (compound 150); 

6-[2-[4-[bis(4-fluorophenyl)methylene]-l-piperldinyl]ethyl]- 
20 7-methyl-5H-thiazolo [3 , 2-a]pyrimidin-5-one (Z)-2-butenedioate 
(1:1); mp. 180.3*'C; (compound 151); 

6-[2-[4-[bis(4-fluorophenyl)methylene]-l-piperidinyl]ethylI- 
7-methyl-5H-thia2olo [ 3 , 2-a ]pyrimidin-5-one sulf ate(l : 2) .mono- 
hydrate; mp. 178. 6 ^'C (compound 152); 
25 6- [ 2- [ 4- [ bi s ( 4-f luo ropheny 1 )me thylene ] -1-pi per idiny 1 ] e thyl ] - 

7-methyl-5H-thiazolo [ 3 , 2-a ] pyrimidin-5-one 2-hydroxy-l , 2 , 3-propane- 
tricarboxylate( 1:1) .mono hydrate; mp. 149.1*'C (compound 153); 

6- [ 2- [ 4- [ bis (4-f luorophenyDme thylene ] -1-piperidinyl ] ethyl ] - 
7-methyl-5H-thiazolo[3,2-a]pyrimidin-5-one phosphate(l:2) .mono- 
30 hydrate; mp. 150. 6°C (compound 154); and 

6-[2-[4-[bis(4-f luorophenyl)methylene]-l-piperidinyl]ethyl]- 
7-me thyl-5H;-thiazolo [ 3 , 2-a ] pyrimidin-5-one dihydrochloride ; 
mp. 188.6**C (compound 155). 
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Example XX 

5 Parts of 3-[2-[4-[bis(4-f luoropheI^yl)methylene]-l- 
piperidinyl]ethyl]-2-^lethyl-4H-pyrido [1 , 2-a]pyrimidln-4-one 
dihydrochloride were dissolved in water and the base was liberated 

5 with ammonium hydroxide. The product was extracted with 

dichlorome thane. The extract was dried, filtered and evaporated. 
The residue was stirred in a dilute ammonium hydroxide solution. 
The product was extracted wtlh dichlorome thane. The extract was 
dried, filtered and evaporated. The residue was crystallized from 

10 a mixture of 4-methyl-2-pentanone and 2, 2 ' -oxybispropane. The 
product was filtered off and dried, yielding 2,2 parts of 
3-[2-[4-[bis(4-fluorophenyl)methylene]-l-piperidinyl]ethyl]-2- 
methyl-4H~pyrido[l,2-a]pyrimidin-4-one; mp. 108.7**C (compound 156). 
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What is claimed is: 

1. A chemical compound having the formula 



1 n 



2 the possible stereochemically isomeric forms and the pharmaceutically 

3 acceptable acid-addition salts thereof, wherein: 

4 R is hydrogen, hydroxy or lower alkyloxy; 

5 is a member selected from the group consisting of hydrogen 

6 and lower alkyl; 

7 Allc is a lower alkanediyl radical; 

8 X is a member selected from the group consisting of -S-, -CH„- 

2 3 2 3 

9 and -C(R )-C(R said R and R being each independently 

10 hydrogen or lower alkyl; 



11 A is a bivalent radical having the formula -CH^-CH«-, 

4 5 ^ ^ 

12 -GH^-CH^~CH^- or -C=C- wherein R and R are each 

2 2 2 U ^5 

R R"^ 

13 independently selected from the group consisting of hydrogen, halo, 

14 amino and lower alkyl; and 

1 2 

15 Ar and Ar are each independently selected from the group 

16 consisting of pyridinyl, thienyl and phenyl, being optionally 

17 substituted with halo, hydroxy, lower alkyloxy, lower alkyl and 

18 trifluoromethyl. 
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1 2. A chemical compound according to claim 1 wherein Alk is 

2 an 1,2-ethanediyl radical. 

1 3. A chemical compound according to claim 1 wherein the 

2 compound of formula (I) is 6-[2-[4-[bis(4-f luorophenyl)- 

3 methylene ] -1-piperidinyl ]e thyl ] ~7-methy l-5H~thiazolo [ 3 , 2-a ] - 

4 pyrimidin-5-one or a pharmaceutically acceptable acid addition 

5 salt thereof. 

1 4, A pharmaceutical composition in unit dosage form 

2 comprising per dosage unit a pharmaceutically acceptable carrier 

3 and an amount effective for treating patients suffering from 

4 psychosomatic disorders of at least one compound having the formula 

5 the possible stereochemically isomeric forms and the pharmaceutically 

6 acceptable acid-addition salts thereof, wherein: 

7 R is hydrogen, hydroxy or lower alkyloxy; 

8 R"^ is a member selected from the group consisting of hydrogen 

9 and lower alkyl; 

10 Alk is a lower alkanediyl radical; 

11 X is a member selected from the group consisting of -S-, -CH„— 

2 3 2 3 

12 and -C(R )=«C(R said R and R being each independently 

13 hydrogen or lower alkyl; 
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14 A is a bivalent radical having the formula -CR^-CE^'^f 

15 -CH -CH -CH^- or -C— C- wherein and are each 

2 2 2 I , 

R R 

16 independently selected from the group consisting of hydrogen, halo, 

17 amino and lower alkyl; and 

1 2 

18 Ar and Ar are each independently selected from the group 

19 consisting of pyridinyl, thienyl and phenyl, being optionally 

20 substituted with halo, hydroxy, lower alkyloxy, lower alkyl and 

21 trifluoromethyl* 

1 5. A pharmaceutical composition according to claim 4 wherein Alk 

2 is an 1,2-ethanediyl radical. 

1 6. A pharmaceutical composition according to claim 4 wherein the 

2 compound of formula (I) is 6-[2-[4-[bis(4-fluorophenyl)methylene]- 

3 l-piperidinyl]ethyl]-7-inethyl-5H-thiazolo [3, 2-a]-pyrimidin-5-one 

4 or a pharmaceutically acceptable acid addition salt thereof. 

1 7. A method of treating patients suffering from psychosomatic 

2 disorders which comprises the systemic administration to said 

3 patients of a pharmaceutically acceptable 'amount of at least one 

4 compound having the formula 

A^N »i.Alk-N 2 (I), 

B ^ — ^" 

5 the possible stereochemically isomeric forms and the pharmaceutically 

6 acceptable acid-addition salts thereof, wherein: 



7 



R is hydrogen, hydroxy or lower alkyloxy; 
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8 R is a member selected from the group consisting of hydrogen 

9 and lower alkyl; 

10 Alk is a lower alkanediyl radical; 

11 X is a member selected from the group consisting of -S-, -CH-- 

2 3 2 3 ^ 

12 and -C(R )«C(R )-, said R and R being each independently 

13 hydrogen or lower alkyl; 

14 A is a bivalent radical having the formula -CH^-CH^-, 

15 -CH -CH -CH - or -C— C- wherein R^ and R^ are each 



16 independently selected from the group consisting of hydrogen, halo, 

17 amino and lower alkyl; and 

1 2 

18 Ar and Ar are each independently selected from the group 

19 consisting of pyridinyl, thienyl and phenyl, being optionally 

20 substituted with halo, hydroxy, lower alkyloxy, lower alkyl and 

21 trifluoromethyl. 

1 8. A method according to claim 7 wherein Alk is an 1,2-ethane- 

2 diyl radical. 

1 9. A method according to claim 7 wherein the compound of 

2 formula (I) is 6-[2-[4-[bis(4-f luorophenyl)methylene]-l-piperidinyl]- 

3 ethyl]-7-methyl-5H~thiazolo[3,2-a]-pyrimidin-5-one or a 

4 pharmaceutically acceptable acid addition salt thereof. 
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1 10. A process of preparing a chemical compound having the formula 




(I), 



2 a possible stereochemically isomeric form or a pharmaceutically 

3 acceptable acid-addition salt thereof, wherein: 

4 R is hydrogen, hydroxy or lower alkyloxy; 

5 R"^ is a member selected from the group consisting of hydrogen 

6 and lower alkyl; 



Alk is a lower alkanediyl radical; 



8 X is a member selected from the group consisting of -CH^- 

2 3 2 3 

9 and -C(R )=C(R said R and R being each independently 

10 hydrogen or lower alkyl; 



11 A is a bivalent radical having the formula -CH«-CH«-, 

4 5 ^ ^ 

12 -CH--CH^-CH^- or -C = C- wherein R and R are each 

2 2 2 j , 

R^ R^ 

13 independently selected from the group consisting of hydrogen, halo, 

14 amino and lower alkyl; and 

1 2 

15 Ar and Ar are each independently selected from the group 

16 consisting of pyridinyl, thienyl and phenyl, being optionally 

17 substituted with halo, hydroxy, lower alkyloxy, lower alkyl and 

18 trifluoromethyl; characterized by 
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19 a) reacting a reagent of formula 




k-W (II) 



20 



with a piperidine of formula 



R 




Ar 



Ar 



2 (III) 



21 



following N-alkylating reaction procedures; or 



22 b) reacting an amine of formula 



A N 



(IV) 



23 



with a 4-carbonyl carboxylic acid derivative of formula 
«1 R 



^H-Alk-N 

0-cr 




Ar 
Ar, 



(V), 



24 
25 
26 



wherein L represents an appropriate leaving group such as, for 
example, lower alkyloxy, hydroxy, halo, amino, mono- and di( lower 
alky 1) amino and the like; or 



27 c) cyclizing a reagent of formula 



(VI) 
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with an fl(-amino carboxylic acid derivative of formula 



H 



L-~C>\Alk-N 



■ex. 



Cvii), 



29 said L and L representing each independently an appropriate 

30 leaving group such as, for example, lower alkyloxy, hydroxy, 

31 halo, amino, mono- and di( lower alkyl) amino and the like; or 

32 d) cyclizing a nitrile of formula 



W 

i 

A 



\/ 
X 



(VIII) 



33 



with an -amine carboxylic acid derivative of formula 



H^N v^R- 
L- 



R 



(VII) 



34 said L representing an appropriate leaving group such as, for 

35 example, lower alkyloxy, hydroxy, halo, amino, mono- and di(lower 

36 alkyl) amino and the like; or 

37 e) cyclizing a 2-mercaptopyrimidinone of formula 




(IX) 
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38 with a reagent of fomula 



r 

a' (X) 



39 thus preparing a compound of formula (I) wherein X is S, said 

40 compounds being represented by the formula 




(I-a); or 



41 f) cyclizing a 2-mercaptopyrimidinone of formula 




(IX) 



42 with a reagent of formula 

4 --^ 
R -CH 

0 

43 thus preparing a compound of formula (I) wherein X is S and A is 

44 -C— , said compounds being represented by the formula 

45 \? 




(I-a-1) 

46 and, if desired, preparing therapeutically useful acid addition 

47 salts of the thus obtained compound (I) by the reaction with an 

48 appropriate acid; and further, if desired, preparing stereochemi- 

49 cally isomeric forms of the above products by standard 

50 procedures. 
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1 11. A method of preparing 6-[2~[4-[bis(4-fluorophenyl)- 

2 methylene]-l-piperidiiiyl]ethyl]-7-methyl~5H-thiazolo [3, 2-alpyriinidin- 

3 5-one, characterized by reacting 6-(2-chloroethyl)-7-methyl-5H- 

4 thiazolo[3,2-a]pyrimidin-5-one with 4-[bls(4-f luorophenyl)methylene]- 
5 piperidine. 

1 12. A method of preparing a pharmaceutical composition as 

2 claimed in any one of claims 4 to 6, characterized by mixing an 

3 effective amount of a compound as claimed in any one of claims 

4 1 to 3 with an inert carrier. 



1 
2 



13. A compound as claimed in any one of claims 1 to 5 for use as 
an anti-psychotic agent. 



MXk ^u^opean Patent 



Office 



EUROPEAN SEARCH REPORT 



0110435 

Application number 

EP 83 20 1393 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate. 
Of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (Int. CI. ^) 



P 



EP-A-0 037 265 (JANSSEN 
PHARMACEUTICA) 

* Claims 1, 6, 9 * * a US-A-4 342 
870 (Cat. D, A) 



EP-A-0 070 053 (JANSSEN 
PHARMACEUTICA) 



1,10, 
12 



1,10, 
13 



C 
C 
A 
A 
A 



07 
07 
61 
61 
61 



* Claims 1, 9, 13 * 



DE-A-2 027 446 (UCB) 
* Claim 1 * 



(C 07 

C 07 

C 07 

(C 07 

C 07 

C 07 

(C 07 

C 07 

C 07 D 



D 471/04 
D 513/04 
K 31/42J3 
K 31/54 
K 31/50iS// 
D 471/04 
D 239/00 
D 221/00 ) 
D 513/04 
D 277/00 
D 239/00 ) 
D 513/04 
D 279/00 
239/00 ) 



DE-A-3 000 923 
* Claim 1 * 



(DEGUSSA) 



TECHNICAL FIELDS 
SEARCHED (Int. CI. 3) 



The present search report has been drawn up for all claims 



A 
A 
A 
C 
C 



61 K 
61 K 
61 K 
07 D 
07 D 



31/42i> 
31/50i> 
31/54 
471/04 
513/04 



Place of search 
BERLIN 



Date of completion of the search 

07-02-1984 



Examiner 

KNAACK M 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : Intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on. or 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 

& : member of the same patent family, corresponding 
document 



